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DISEASES DUE TO PROTOZOAN PARASITES. 

Yakimoff (W. L.) A Others. Trypanosomiasis of Camels In Russian 
Turkestan. —Parasitology 1918. Nov. Vol. 11. No. 1. pp. 35-80. 
With 3 plates comprising 20 figs., and 29 tables. 

The existence of trypanosomiasis amongst the ruminants of 
Turkestan has been suspected for many years, but the first definite 
record is that of Luhs (1906), who discovered Trypanosoma theileri 
in the blood of cattle in Transcaucasia. This was followed by the 
discovery of the same parasite in the Trans-Baikal region 
(Dudukaloff), the Don Province (Stolnikoff), and in the Pskov 
and Vitebsk Governments (Yakimoff and Bekensky). Wrublewski 
found this trypanosome in the blood of bison from the Bieloviejsky 
forests and later it was discovered by Yakimoff in Turkestan. 

Feinschmidt (1912) was the first to record the presence of trypano¬ 
somiasis amongst the camels of the Astrakhan Government and the 
following year Yakimoff and his collaborators (1913) confirmed this 
discovery. Schukewitsoh (1914) also observed trypanosomes in 
the blood of camels from the Ural Region. 

The proximity of Turkestan to Afghanistan and India, where surra 
occurs in camels, led the authors to suppose that camel trypanosomiasis 
would be most likely to occur in the southern latitudes of the country. 
It was ascertained that in the Tashkent District a camel disease, 
called by the natives “ surah,” occurred and was attributed by them 
to the animals feeding on a certain kind of plant. The blood of 502 
camels in Tashkent and surrounding localities was thus examined, 
mostly during the months of July and August, and trypanosomes 
were found in 22 cases, giving a total percentage infection of 
4*38. The percentage infection varied widely in different localities, 
being highest on the Afghanistan border. In addition, trypano¬ 
somiasis was discovered amongst the camels of Samarkand and 
Askhabad by inoculating blood into guinea-pigs, although trypano¬ 
somes were never actually seen in the camels themselves. Guinea- 
pigs were infected with the virus from four different localities, the 
blood of a large number of camels being utilised for inoculation in 
each case. These four strains were then submitted to an exhaustive 
examination in Petrograd. 

(C540) Wt. P926 10. 650. 4.19. B.&F.Ltd. 3p.lt/14. 
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In fresh preparations the living parasite exhibited fairly active 
movements, slower than those of T. brucei but more active than those 
of T. equiperdum (Russian strain). In stained preparations the 
morphology of the parasites varied somewhat in different experimental 
animals. The parasite is said to approximate to the general type 
of the nagana and surra trypanosomes. Multiplication was by 
longitudinal fission. 

The measurements of the Turkestan trypanosome in the camel 
were as follows:—total length 2094 to 24-49/z, without flagellum 13 84 
to 17-75/4, width 1*42 to 284/4, length of nucleus 2*13 to 3 55/4, 
length of free portion of flagellum 4-26 to S'52ft. These correspond 
closely with those of the trypanosomes from tne camel in the Ural 
and the Astrakhan regions. By passage through various experimental 
animals, both small and large, the Turkestan trypanosomes did not 
alter appreciably in size; the greatest divergence in length, 18-4/4 
and 28*75/i, occurred in the same animal, the-pig. Even in the same 
animal, the horse, the average length was 21-97/4 one day and 22-46/4 
the next. The measurements, however, differed somewhat from those 
recorded for the other pathogenic trypanosomes and even slightly from 
the geographically related T. evansi of India, but the measurements 
alone, it is stated, are insufficient to distinguish the two. 

Blood containing trypanosomes drawn from a foal and preserved 
on ioe was found to contain motile trypanosomes after four days 
but was non-infective after eight days. After seven days storage at 
17° 0. the blood also became non-infective. 

Experiments were made to determine the effect of various sera upon 
the trypanosome. It was found that normal human serum had the 
most marked effect and in descending order that of the normal rabbit, 
horse, and bull; although bovine serum agglutinated the trypanosomes 
more rapidly than horse serum did, the time during which it retained 
this power was less. The action of the serum of animals infected with 
the trypanosome varied in different species. Whilst that of an 
infected calf acted more energetically than the serum of a normal 
animal the serum of an infected rabbit took longer to produce 
agglutination but maintained its action for a greater period than that 
of normal rabbits. The action of the sera of animals immunised 
against various other diseases was also tested. 

The trypanosome was found to be transmissible experimentally 
to many species of mammals and also to some species of birds. The 
course of the disease was acute in mice, rats, and dogs; sub-acute in 
guinea-pigs, rabbits, and horses, and chronic in large cattle and sheep. 

In the case of mice the trypanosomes appeared in the circulating 
blood a few days after inoculation but soon afterwards disappeared 
for a certain period. Later, as a rule, they reappeared but in certain 
cases the blood remained free from parasites. Nevertheless, the 
blood of these animals was proved to be infective by sub-inoculation 
and their spleens were hypertrophied. Death occurred six to nine 
days after intraperitoneal and eight days after subcutaneous inoculation. 
After a series of passages in mice, however, the virus became exalted 
so that the incubation period was reduced to one day and death 
occurred one to six days after inoculation. 

The effect upon white rats was similar to that produced on white 
mice, but after exaltation the incubation period was reduced to three 
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to ioxa days and death occurred eight to ten days after infection. 
Grey rats were also easily infected. 

In rabbits the trypanosomes appeared in the blood in from four to 
13 day3 after inoculation and death occurred in from 13 to 18 days. 
The rabbits emaciated considerably, no oedema was observed, the 
blood became pale. 

In the guinea-pig the trypanosomes appeared in the blood in three 
to 17 days, and death occurred 13 to 33 days after infection, the period 
depending on the method of infection, quantity of trypanosomes 
introduced, and the virulence of the organism. The trypanosomes 
were not always present in the blood of these animals. No external 
symptoms were observable. 

Dogs were easily infected, trypanosomes appearing in the Mood four 
days after intraperitoneal and five to eight days after subcutaneous 
inoculation. The organisms were moderately numerous in the blood 
at the time of death (after 35 days in one case), but during the course 
of an infection they showed a tendency to disappear from the blood 
from time to time. At the periods of maximum blood invasion 
the animals showed rises of temperature, dullness and inappetenoe. 
During the course of the disease one observed considerable emaciation, 
sudden presence of oedematous swellings, chiefly on the abdomen and 
about the eyelids, frequently keratitis and sometimes pareses and 
diarrhoea. 

One ram infected subcutaneously showed in its blood 21 days 
afterwards small numbers of trypanosomes, which then disappeared 
and never re-appeared. 

A young pig inoculated subcutaneously with infected blood showed 
trypanosomes in its blood on the 21st day after inoculation, on the, 
53rd to the 54th day, and on the 71st to the 72nd day. It died on the 
73rd day in an emaciated condition. 

Horses were easily infected. One foal inoculated subcutaneously 
showed a rise of temperature on the eighth day after inoculation and 
subsequently seven times before death, which occurred on the 82nd 
day. Trypanosomes were visible in the blood on the 19th day after 
infection but their presence was demonstrable by mouse inoculation 
as early as the eighth day. The parasites appeared in rather small 
numbers in the blood during seven perods, each lasting about four 
days. The symptoms observed were yellowish discolouration of the 
conjunctiva and lip, petechiae for a short time on the conjunctiva, 
purulent discharge from the eyes, and reddening of the eyelids. During 
the second half of the period of illness the foal showed weakness and 
for about a fortnight before death it was hardly able to stand. No 
oedemata were observed during the infection. 

A young bull inoculated subcutaneously showed visible trypano¬ 
somes for the first time 18 days after infection but by inoculation of 
mice their presence was detectable on the 14th day. The parasites 
were visible for four days and then seemed to disappear entirely. 
However, a mouse inoculated 48 days after the infection had appeared 
became infected. Later, guinea-pigs inoculated after 97 and 105 days 
did not become infected. The animal thus recovered, but no immunity 
was conferred. The serum did not afford any protection against 
infection on mice. One hundred and forty three days after the first 
infection the bull was inoculated subcutaneously a second time with 
<C540) A2 
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a larger number of trypanosomes and in four days the parasites 
appeared in its blood but later they disappeared. No symptoms of 
disease were observed. 

A goose inoculated intravenously with richly infected blood from a 
mouse succumbed 37 days afterwards and during the whole period 
trypanosomes were never observed in the blood. Nevertheless, the 
goose proved to be infected, for two mice inoculated—one after 
seven days (subcutaneously), and another after 21 days (intra- 
peritoneally)—became infected. 

A fowl, a duck, and a pigeon proved immune. 

The blood changes were very carefully studied in the case of a 
foal inoculated subcutaneously with the trypanosomes, and which 
remained infected for 81 days. At the end of this period the red 
corpuscles had decreased by 28 85 per cent, of their original number. 
Beginning from the 10th day after infection there was noted an 
agglutination of the red corpuscles, from the 13th normoblasts, 
and from the 17thpolychromatophilIa. The percentage of haemoglobin, 
which amounted to 80 per cent, before infection, fell to 45 per cent, 
for some time during the latfer course of the disease. The colour 
index was - 7 on the eighth, '9 on the 13th, - 8 on the 18th, but from 
the 36th day, when it was 1 - 1, it began to increase,—up to 1*8 for ' 
three days before death. There were four periods of leucocytosis: 
(1) initial, short, during four days (2-5 days), due to the spread of 
the infection in the organism, (2) also short, coinciding with the 
appearance of trypanosomes in the blood, (3) the longest, during 39 
days (from the 28th to the 66th day), (4) a shorter period lasting 12 
days (from the 70th to the day of death) in the course of which there 
.were two falls and the curve in general was not so high as in the third 
period. The proportion of leucocytes to red corpuscles before infection 
was 1:840. Later in the first period of the disease it increased (1:1,240 
on the 13th day), but as the infection advanced the ratio became less 
than the normal until it fell to 1:112 on the 79th day. This shrinkage 
was due to simultaneous oligocythaemia and leucocytosis. The 
distribution of the different forms of leucocytes during the infection 
was as follows:—1st period, primary nucleosis with a diminution of 
the percentage of lymphocytes ; 2nd period, the longest, characterised 
by mononucleosis (chiefly by lymphocytosis) with an increase in the 
mast cells and a decrease in polynuclears, both neutrophile and 
eosinophile; 3rd period, secondary polynucleosis (greater than the 
primary) with a corresponding diminution in the percentage of 
lymphocytes. 

A number of observations were also made on the so-called Arneth 
index in this foal. The changes observed were briefly as follows :— 
First period, on the first 2-3 days after infection there was a 
temporary decrease in binuclear polynuclears, the beginning of a rise 
of the trinuclears, and a slight rise of the tetra-, penta-, and hexa- 
nuclears. Second period, the longest, terminating with the death of 
the animal was characterised by the following : from the fifth day the 
percentage of the binuclears began to rise ; the trinuclears continued 
to rise ; the tetra-, penta-, and hexanuclears remained below the 
normal and the penta- and hexanuclears disappeared from the blood 
at times. The phenomenon known as the “ shift to the left,” termed 
anisocytosis by Arneth, thus took place. 
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The alkalinity of the blood, estimated by Engel’s method, decreased 
from 0*58455 prior to infection to 0*25980 before death. 

A similar careful study was made of the blood changes in a dog 
during infection with the camel trypanosome. This animal was 
inoculated with a large quantity of blood- containing trypanosomes 
intraperitoneally and became infected after an incubation period of 
only four days. It succumbed on the 35th day. Trypanosomes 
appeared in the blood on the fifth day after infection and after this 
during three periods, viz., from the eighth to the 14th, 16th to 25th, 
and 29th to the 35th days. 

From the beginning of infection to the first appearance of trypano¬ 
somes the blood picture was characterised by, primary leucocytosis, 
polynucleosis, decrease in the percentage of leucocytes, beginning of 
the “ shift to the left ” of the Arneth index, beginning of the decrease 
in the number of red blood corpuscles. Then followed a second 
period characterised by a tendency towards a decrease in the total 
number of white blood corpuscles, a tendency towards an increase in 
the percentage of lymphocytes and towards a decrease in neutrophiles, 
the Arneth index “ shifted to the left,” the number of red blood 
corpuscles fell. The third period, which lasted several days before 
and up to death, was characterised by secondary leucocytosis, 
polynucleosis, decrease in the percentage of lymphocytes and increase 
in neutrophiles, “ shift to the left ” of the Arneth index, large fall 
of the red blood corpuscles. 

These phenomena corresponded with those observed by other authors 
in dogs infected with T. brucei, T. equinum, and T. gambieme. 

In infected mice the same phenomena were observed as in the case 
of dogs infected with the trypanosomes, with the same three periods, 
wz., 1st period, from the moment of infection to the appearance of 
trypanosomes in the blood, characterised by primary leucocytosis; 
during the 2nd period leucopenia was observed; during the 3rd 
period, preceding death, there was a secondary leucocytosis, but smaller 
than the primary. 

The pathological changes in the animals that had succumbed as 
the result of experimental infection were few. In mice and rats the 
spleen was greatly enlarged. In guinea-pigs there was no marked 
hypertrophy of the spleen while in rabbits it was but slightly enlarged. 
The infected foal showed no striking lesion except oedema of the 
subcutaneous connective tissue of the neck, breast, and around one 
joint, yellowish infiltration under the pleura in the anterior part of 
the chest, on the pericardium, transverse sulcus of the heart muscle 
and the intermaxillary space, slight exudation in the thoracic and 
peritoneal cavities, and emaciation. The young pig infected showed 
on post-mortem examination emaciation, appreciable enlargement 
of the lymphatic glands, presence of a small amount of exudate in 
the thoracic and peritoneal cavities and in the pericardial sac; the 
spleen was enlarged. The dead goose exhibited no changes. 

Chemotherapy. The following products were tested:—(1) From 
the arsenic group: atoxyl, arsenosolvin, salvarsan, tartar emetic, 
and trixidin. (2) From the benzidine group: trypan-blue and 
dianil-blue (or trypanil). 

Experiments were first carried out on mice so as to determine the 
marimnm dose of the drug that could be tolerated; then on the 
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first day trypanosomes appeared in the blood of infected mice 
they were injected with a solution of the drug, in all cases intravenously 
except in the case of trixidin. 

It was found that atoxyl was not a suitable preparation. 
In the case of tartar emetic the therapeutic co-efficient was not 

favourable Q^^ted dose = 1^7 ) ’ the action of the preparation 

on the organisms was very energetic, their disappearance was noted 
in one mouse. Trypan-blue and trypanil proved to be unsuitable 
trypanocides. Trixidin, a preparation consisting of a 30 per cent, oily 
emulsion of antimony trioxide, which was injected subcutaneously, 
proved to be a much more effective remedy. '001 gramme per 20 
grammes weight of the mouse was sufficient to cure it of trypanosomiasis 
while the maximum tolerated dose was 0'25 gramme. 

“ Curing by stages,” or the introduction of repeated doses of the 
preparation at certain intervals of time, proved unsuccessful in the 
case of tartar emetic but cures were obtained after the use of atoxyl 
injected intravenously three days in succession. Combined treatment 
with tartar emetic or atoxyl, and trypan-blue or trypanil did not 
produce positive results, neither did combined treatment by stages 
produce any good results. 

Preventive treatment by means of tartar emetic and trixidin gave 
unsatisfactory results. The experiments on chemotherapy are being 
continued. 

The injection of normal human serum appeared to produce a 
considerable delay in the appearance of trypanosomes in the blood of 
an infected mouse but serum from a rabbit infected with trypanosomes, 
and anti-anthrax serum produced no effect. 

Degree* (6.). SymptOmes nerveux et persistance des Trypanosomes 
dans le liquids cdphalo-rachidien de mules attelntes de Nagana du 

au Trypanosoma Brucei var. ugandae. [The Nervous Symptoms 
and Persistance of Trypanosomes in the Cerebro-spinal Fluid of 
Mules affected with Nagana due to T. brucei var. ugandae .] — 
Bull. Soc. Path. Exot., 1919. Jan. 8. Vol. 12. No. 1. pp. 17-22. 

The observations recorded by Degreef were made in the course 
of military operations undertaken by Belgian troops in the territory 
which was formerly German East Africa during the period April- 
December 1916. The contagious diseases which decimated military 
horses in this campaign were horse sickness, producing the loss of a 
whole lot of 100 mules imported from South Africa, glanders, and 
trypanosomiasis. The last-named disease affected about 20 per cent, 
of the units under the author’s charge. This was not surprising in 
view of the fact that the troops had to traverse a region infested 
throughout with Glossina morsitans from Bieramulo up to Tabora. 
Some infections disclosed trypanosomes of the type brucei var. ugandae 
and others those belonging to the group dimorphon- congoleme. 
The infections were frequently mixed in character. In the blood of 
mules infected with T. brucei short forms without free flagellum 
showing displacement of the nucleus towards the posterior extremity 
were not uncommon. These forms were probably identical with the 
parasite discovered by Fischer (1913) near Lake Victoria, and by 
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Rkdford in the Northern Province of Uganda. This trypanosome 
proved pathogenic for the native grey rats, the parasites' appearing 
in the blood three days after subcutaneous inoculation of 1 c.c. of 
mule blood rich in trypanosomes. 

Various methods of treatment were adopted with a view more 
especially to maintaining the animals at work than in an attempt 
to cure them, for, even at Tabora, they were exposed to re-infections. 
Some of the animals under treatment had to be slaughtered owing 
to the appearance of glanders among them. The medicaments 
employed consisted of the following mixtures:—tartar emctic- 
orpiment, tartar emetic-atoxyl, or tartar emetic-orpiment- 
tryparosan. The affected animals received a series of four intravenous 
injections of 1 or 1*5 gramme of tartar emetic together with a series 
of four doses of 8 grammes each of orpiment per os or with four 
subcutaneous injections of 4 grammes atoxyl. One animal received 
besides the emetic-orpiment treatment two doses of 8 grammes of 
tryparosan. The treatment was resumed after each relapse. It 
was well tolerated and although it did not cure all the animals it 
prolonged their life and maintained their strength. 

Out of 25 mules kept under observation, five which were not treated 
succumbed rapidly, three from nagana and two from trypanosomiasis 
due to organisms of the dimorphon-congolense type. Out of 20 animals 
treated seven were alive three months after the end of the treatment 
apparently cured, two remained under treatment and continued to 
suffer from relapses, five died from glanders and two had to be 
slaughtered on account of this disease, while four died in spite of 
the treatment. 

Of these four animals three had received five series of four injections 
of tartar emetic-atoxyl, the fourth fqur series of injections of tartar 
emetic and three series of orpiment. These animals all suffered from 
T. brucei infection and before death exhibited symptoms of cerebro¬ 
spinal derangement. Microscopic examination of the blood made 
during a fortnight after the last treatment administered remained 
negative but the general condition of the animals did not improve. 
The appetite was poor, the gait stiff and painful, and the heads were 
carried low. The temperature reached from 39° to 40° C., the animals 
soon became affected witji incoordination of movements of the limbs. 
In one case symptoms of very marked paresis of the hind quarters 
were manifested although this region remained sensitive ; the animal 
retained to a large extent its strength in the other parts of its 
body whilst the hind limbs were dragged along the ground; 
marked inco-ordination of movements were seen when the animal 
was supported on its feet and forced to move. The animal finally 
fell prostrate and died after several hours. In another case very 
pronounced nervous hyper-sensitiveness was observed, lasting for 
three days accompanied by a temperature of 39’8° to 40*5° C.; this 
was followed by a period of depression and coma lasting four days 
with diminution ot disappearance of reflex actions. 

Post-mortem examination of three of the above four animals exhibit¬ 
ing nervous symptoms showed marked congestion of the meninges with 
some diffuse haemorrhagic infiltrations. A microscopic examination 
of the nervous tissue was not made. The cerebro-spinal fluid, which 
was much more abundant than normal and somewhat cloudy, showed 



8 


Diseases due to Protozoan Parasites. [March 30,1919. 


numerous trypanosomes. Inoculation of one c.c. of the liquid into a 
native rat set up an acute infection from which the animal died after a 
fortnight. Five c.c. of the same liquid injected subcutaneously 
into another mule set up hyper-acute trypanosomiasis from which 
the animal died in 14 days ; this animal did not show any nervous 
symptom and on post-mortem examination the cerebro-spinal fluid 
was negative as to the presence of trypanosomes. 

Nervous symptoms have been described by various authors in the 
case of equidae affected with a chronic form of nagana; but the 
above observations recorded by the author are of interest inasmuch 
as these symptoms were observed in mules which had been rid of 
trypanosomes from the blood following upon medicinal treatment, 
while parasites persisted in the cerebro-spinal fluid. 


Curasson (M. G.). Sur le traitement des trypanosomiases animates au 
Soudan. [Treatment of Animal Trypanosomiases in French 
Sudan.]— Bull. Soc. Cent. Med. Vet., 1918. Nov. 9. Bee. Med. 
Vet., 1918. Nov. 30. Yol. 94. No. 22. pp. 482-488. 

In view of the results obtained in the treatment of human sleeping 
sickness by Martin (G.) and Leboeuf and by Thiroux and 
d’Anfreville de la Salle the author tried the effect of picric 
acid combined with atoxvl or tartar emetic in the treatment of the 
various trypanosomiases of the horse, ox, and dromedary. Picric 
acid was utilised largely on account of the lack of other medicaments, 
but the results obtained after the use of this drug appeared to be 
sufficiently encouraging to merit their publication. These results 
were on the whole as good as those obtained after the use of other 
arsenical combinations—atoxyl-orpiment, tartar emetic-orpiment, or 
tartar emetic-atoxyl. The employment of picric acid in these cases 
in all probability contributed largely towards the result obtained 
inasmuch as tartar emetic or atoxyl alone rarely gave such consistent 
results. The advantage of using various drugs alternately in the 
treatment of trypanosomiasis is well known. 

(1) AtoxyUpicric acid. The method of treatment was as follows: 
Four injections of atoxyl were given every five days and in the interval 
between these injections the animals were administered four daily doses 
of picric acid. After a week’s rest this treatment was repeated. The 
dose of atoxyl was 4 grammes in the case of a horse and 5 grammes 
for the ox and dromedary, given subcutaneously in 10 per cent, 
solution sterilised by repeated boiling. The picric acid was given 
in the form of balls made with gum arabic and meal, each containing 
50 centigrammes of extract of opium. The doses of picric acid were 
gradually increased from 2 grammes up to 10 grammes in the case of 
the horse and up to 12 grammes in the case of the ox and dromedary. 
Four horses affected with souma, three cattle with baleri, and six 
dromedaries with ni’bori were treated in this way. 

The horses affected with souma all presented the chronic form of 
the disease which is the only form seen in the north-western region 
of French Sudan, whilst in the region situated south of the River 
Senegal the acute form predominates, especially as one nears 
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the Guinea River. The symptoms were distinct—chronic emaciation 
in spite of good appetite, occasionally slight oedema tous swellings 
affecting the limbs and exceptionally the sheath and the sdrotum, 
petechiae on and yellowish discolouration of the conjunctiva, inter¬ 
mittent high temperature (40° to 41° C.) with marked dullness, loss 
of appetite, more distinct congestion of the visible mucous membranes, 
and diarrhoea. During these crises it was possible to make a diagnosis 
by microscopic examination or experimental inoculation. The 
trypanosomes were morphologically identical with T. cazalboui and 
were numerous in the blood during the crises. At other times a positive 
diagnosis was made by inoculating 20 c.c. of blood into a sheep 
intraperitoneally. On the other hand the pig and monkey appeared 
to be immune. The disappearance or at least a great diminution 
in the number of parasites in the blood followed the second injection 
of atoxyl. One animal only had a relapse after the first series of doses 
during the period of rest. A week after the end of the treatment 
the animals were tested by inoculation into the sheep and the goat, 
with negative results. During the following three months no relapses 
were observed. This treatment was also employed successfully in 
the case of five other infected horses. * 

Baleri exists more frequently in the ox and zebu and crosses between 
these two species than has hitherto been described. The author 
encountered the condition only among these animals in the north¬ 
western regions of French Sudan, but it exists in an enzootic form 
in the Guidimaka and Diafounou districts. Enlargement of the spleen 
and numerous interstitial blood extravasations in the bladder are 
almost constantly seen post-mortem. Glossina, which are generally 
considered to be the transmitting agents, do not occur in this region. 
On the other hand Stomoxys are common around the swampy areas. 
The animals observed all presented the chronic form of the disease 
and the three animals under treatment had been ill for at least six 
months and showed extreme emaciation and dullness, rough coat, 
and unsteady gait. The visible mucous membranes were rather paler 
than normal but contained no petechiae. The appetite was preserved 
and sometimes a slight diarrhoea was seen. On blood examination 
no parasites are usually seen in this disease (they were found once 
only in ten animals examined). Inoculation of blood into rats was 
positive in three out of seven cases, the rats dying between the 14th 
and 22nd day. Their blood contained large numbers of trypanosomes 
identical with T. dimorphon or pecaudi. The three cattle thus shown 
to be infected were treated as above. A week after the end of the 
treatment the animals were tested by rat inoculation with negative 
results. No relapses subsequently occurred. 

M'bori, which is clinically identical with surra, is a very common 
affection of dromedaries in the northern part of French Sudan and 
■especially around swampy districts where Stomoxys are the only 
biting flies seen. The acute form is rare; the chronic form, which 
is of more frequent occurrence, has a relatively short course, many 
animals dying after three months of the disease. The animals treated 
showed the following symptoms:—rapid emaciation, dullness and 
marked weakness, irregular appetite, frequently occurring febrile 
crises accompanied by inappetence and diarrhoea. Six dromedaries 
in very poor condition were chosen for treatment from a number of 
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animals that were infected in the course of a considerable outbreak. 
Blood examination was positive in four out of the six, and rats inoculated 
with blood succumbed in five out of the six cases between the 12th 
and the 18th day. The treatment was carried out in the same way 
as for the cattle, with no untoward incident. A week after the second 
series of doses had been given the blood proved sterile by rat 
inoculation and no relapses were seen after two months observation. 

(2) Tartar emetic-picric acid. Five horses affected with souma and 
four dromedaries affected with m'bori were submitted to this treatment. 
The tartar emetic was finely powdered, held in suspension in a mixture 
of oil (9 parts) and camphor (1 part), sterilised by repeated heating, 
and injected intramuscularly. The dose was 1 gramme in the case 
of the horse and 1 5 gramme in the case of the dromedary administered 
at exactly the same intervals as in the case of the*atoxyl in the preceding 
treatment, with picric acid given also daily as before during the 
intervals. No untoward incidents were observed except the formation 
of several abscesses in the case of one horse, which were opened and then 
healed quickly. A slight firm swelling formed at the seats of the 
injections for a few days and when opened were found to contain a 
brownish liquid within a thin-walled fibrous sac. 

The five horses affected with souma were in very poor condition 
and were submitted to treatment after a diagnosis had been made 
during a febrile crisis. In one of the animals a relapse occurred 
during the interval of eight days rest; this animal showed a further 
orisis 12 days after the end of the treatment. It was the only case 
of failure. After treatment subsequently with atoxyl it was cured. 
The four other horses tested eight days after the last injection of 
tartar emetic by inoculation into the sheep were found to contain 
no trypanosomes. While under observation for a period of 2£ months 
they regained condition and were capable of being put to work three 
weeks after the last injection. 

Three of the dromedaries treated were infected naturally with 
m’bori while the fourth was infected experimentally. The blood 
showed parasites even between the febrile crises identical morpho¬ 
logically with T. evansi, and capable of killing rats between the 8th 
ami 11th day after inoculation. No abscesses were formed but firm 
swellings occurred at the seats of inoculation which persisted for 
some time. Three months after the end of the treatment the 
dromedaries had recovered condition, were able to work, and had 
shown no relapses. 

The administration of picric acid produced in the case of horses 
a slight diarrhoea in spite of the use of opium, but the cattle and 
dromedaries were not affected in this way. The urine was coloured 
yellow two days after the commencement of the treatment, due to 
the excretion of the picric acid apparently and not to bile pigments. 
Yellowish discolouration of the mucous membranes and the sclerotic 
of the eye appeared on the 4th or 5th day and took a long time to 
disappear. No excessive amount of albumin was found in the 
urine. 

The atoxyl-picric acid treatment is said to have furnished better 
results and to be more easily applicable than the tartar emetic-picric 
acid combination but it has the disadvantage of being more 
expensive. 
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Pricolo (A.) & Ferraro (G.). Circa il Tripanosoma del eamello della 
Cotonia Etftrea. [The Trypanosomiasis of the Camel in the 
Colony of Eritrea.]— Clinica Vet., 1918. Nov. Nos. 20-21. 
pp. 522-624. 

In this short note the authors state that the account given by 
Dosnzio [see this Bulletin, Vol. 6, No. 4. p. 221] of the trypanosome 
of Eritrean camels confirms their own observations recorded in 
1912, and that the trypanosome is undoubtedly Trypanosoma evansi. 
identical with that already known to occur in other parts of 
Northern Africa, viz., Egypt, Algeria, Morocco, Sudan and 
Somaliland. They base their assertions on the fact that the 
trypanosome shows no appreciable difference from T. evansi as regards 
morphology, pathogenicity for various species of animals, transmission, 
which does not take place by means of Glossina, and the clinical symp¬ 
toms produced in the affected animals; the opportunities for infection 
arising owing to the camel traversing long distances across the 
continent of Africa would be great. In view of these facts the authors 
attach comparatively small importance to the results of so-called 
cross-immunity experiments. It is affirmed that the infection does 
not occur along the Mediterranean coast of Tunisia and Tripoli; 
the sporadic cases encountered occur in animals that have travelled 
from some distant country. 


Reynolds (F. H.) & Schoening (H. W.). Separation of Trypano¬ 
somes from Blood In Antigen Preparation.— Jl. Agric. Res. 1918. 
p. 573. [Extracted in Jl. Trop Med. <t Hyg. 1919. p. 20.]. 

“ By the plan recommended by the authors the blood of inoculated 
rats is collected in oitrated saline and then strained through muslin and 
centrifuged for twenty minutes at 2,000 revolutions. The clear liquid 
is drawn off and centrifuged again to recover any trypanosomes present. 
The first deposit, consisting of corpuscles and trypanosomes, n agitated 
with distilled water for twenty minutes until the red colls are completely 
Inked. The liquid is then centrifuged for half an hour when the trypano¬ 
somes are all collected at the bottom of the tube. The liquid is poured 
off and the deposit is washed with saline and centrifuged. The saline 
is rejected and a preserving fluid consisting of glycerine and saline is added 
to the trypanosomes, and the mixture is stirred well to produce a uniform 
emulsion. This is stored on ice. 

“ Comparative tests were made of the antigen prepared by the new 
method and one prepared by the present method. It was found that the 
use of distilled water to lake the corpuscles had had no detrimental effect 
on the trypanosomes with regard to their antigenic value, and that their 
anti-complementary action was diminished." 


Horst (M. D.). The Influence of Anorganic Antimony-Compounds on 
Trypanosomes in the Animal-Body. — Folia Microbiologica. 1918. 
Nov. Vol. 6. No. 2. pp. 126-140. With 1 text fig., 1 table & 
1 chart. 

In this paper the author describes a few experiments in which 
the effect of antimony compounds was tested upon two strains of 
trypanosomes, viz., one of nagana and one of dourine. The dourine 
strain in the course of transmissions through mice in the laboratory 
had undergone considerable increase in virulence so that it was 
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doubted whether it was really the original strain, and thus it is 
now called the “D” strain. The experiments were performed on 
guinea-pigs and rabbits. 

The preparation first used was tartar emetic in 1 per cent, strength 
dissolved in sterile physiological salt solution. The animals were 
treated with big doses, and with small doses, administered after long 
and short intervals, but the results in all cases were the same—the 
animals died after a longer or shorter period of illness. It was, 
however, possible to prolong life for months and thus a method was 
evolved by means of which the strains of trypanosomes could be 
kept alive more economically than formerly. The animals are given 
just enough tartar emetic to keep them alive, the trypanosomes 
subsequently returning regularly into the peripheral circulation. 
The dose for a guinea-pig is about - 5 to ‘75 gramme per 100 grammes 
body weight, and for rats about the same. Sometimes 10 minutes 
after the injection the parasites disappear from the blood and no 
doubt the majority of them are destroyed. 

The other preparation tried was antimony trioxide Sb 2 O s . The 
powder was held in suspension in a mixture consisting of syrupus 
simplex (Swiss pharmacopoeia) 100, powdered gum arabic 7‘5. This 
usually contained 150 mgm. of Sb 2 0 3 per c.c. and after having been 
carefully mixed.in a mortar it was sterilised at 120° C. for 15 minutes. 
A complete cure was obtained in the case of two rabbits out of nine 
after the injection of a single dose of this suspension intravenously. 
There appears to be some risk of death owing to embolism following 
upon injections of this substance. The preparation corresponds 
with that placed on the market and known as trixidine. 


Macht (D. I.) & Weiner (J.). On the Action of Opium Alkaloids on 

Trypanosoma brucei. — Proc. Soc. Exper. Biol. & Med. 1918. 

No. 20. Yol. 26. No. 2. pp. 26-27. 

In the course of an investigation upon the toxic action of the 
opium alkaloids on Paramoecia Macht and Fisher (L917) found 
that the group of alkaloids of which papaverin is the principal repre¬ 
sentative killed these organisms very quickly, whereas the group 
of which morphine is the principal member is comparatively non¬ 
toxic. Experiments were then undertaken in order to find out 
whether the opium alkaloids were also toxic for other forms of 
protozoa and especially for trypanosomes. T. brucei was selected 
for this work. 

Experiments in vitro revealed’that the papaverin group of alkaloids 
was very toxic. Papaverin itself in dilutions of 1-10,000 markedly 
inhibited the movements of the organisms in a few minutes and 
killed them completely within 30 minutes. The morphine group, 
however, was also found to be deleterous to the trypanosomes, but 
to a much smaller degree. 

Experiments were then made on infected rats to ascertain whether 
papaverin could be employed in curing the infection with trypanosomes 
in vivo. It was found that small doses of this alkaloid had no effect 
in shortening the course of the disease, and that small doses of the 
benzyl constituents of this alkaloid were likewise inefficient. 
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Amt (L.) & Loucka (Vinzenx). Ueber Pferdepiroplasmose in Sddost- 
Albanlen. (Equine Piroplasmosis in South-East Albania.]— 
Wien. Klin. Woch., 1918. Oct. 3. Vol. 31. No. 40. pp. 1086-1087. 

Markoff (1914) described the occurrence of equine piroplasmosie 
in Bulgaria as the result of observations made during the first Balkan 
war (1912-1913) and also in 1914. The affected areas appeared to 
comprise the coasts of the Sea of Marmora and the Gulf of Saros, 
the Plateau of Kuru ur Dekir Daag and areas lying southwards from 
Keschan and Malgara, along the valley of the Ergene River up to the 
coast of the White Sea in Macedonia, and also in Old Bulgaria. In 
1916 this author recorded the presence of the disease also in western 
Bulgaria. 

Piroplasmosis was first observed among German army horses in 
Southern Macedonia in May 1916 and a study of the affection was 
undertaken by Knuth (P.). Austrian horses employed in this 
territory also became affected in the summer of 1916 and in 1917 
.but later the disease apparently disappeared. In the spring and 
summer of 1918 a considerable number of Austrian horses were utilised 
in South-east Albania along the Skiunbi River and in Langaica Tal 
and around the northern end of Lake Ochrida. The first cases of 
piroplasmosis occurred in May 1918 among these horses, which were 
quartered in very mountainous country covered with a thick shrubby 
vegetation. The largest number of cases occurred in June and the 
history of the cases showed that infection must have been contracted 
after the arrival of the horses in this region. 

The symptoms shown by the affected animals were the presence 
of petechiae on the conjunctival and vaginal mucous membranes— 
but not on the nasal or buccal membranes—sometimes accompanied 
by icterus which in such cases could then be observed on all the visible 
mucous membranes. The disease was frequently ushered in by an 
attack of colic especially in horses in good condition. The temperature 
rose up to over 42'4° 0., pulse up to 108 per minute, and acute dyspnoea 
apparently indicating pulmonary oedema was also observed. Horses 
lost condition in spite of a good appetite, which was only lost when 
the temperature rose to over 40° C. The animals showed uncertain 
gait and finally paresis and paraplegia of the hind quarters. In some 
cases the urine was dark red up to chocolate colour in tint whilst in 
other cases it remained amber-coloured, without the presence of 
mucin. Treatment with neosalvarsan and corrosive sublimate 
produced no good effect. The mortality amounted to about 23 per 
cent. 

A microscopical examination of the blood was made from a number 
of oases. The authors found great difficulty in determining whether 
the infesting species was NtdlaUia e<[ui or Babesia cabaUi. From the 
accounts given in the literature the authors state that it is hard to 
differentiate between these two parasites. Intra-corpuscular elements 
in the form of a Maltese cross could only be found on a few days during 
the course of the infection and more especially when the parasites 
were most numerous in the peripheral blood. The presence of these 
elements would appear to indicate that the species was NttttaUia equi. 
The form most commonly encountered was the small ring-shaped 
form, usually with two small chromatin masses. Two such separate 
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bodies were occasionally seen in a single red corpuscle. The 
cytoplasm was, however, frequently very irregular in outline, some¬ 
times in the form of delicate strands reminding one of the so-called 
quinine forms of the human malarial parasite, sometimes much larger 
and pear-shaped with a chromatin mass at the pointed end. The 
chromatinic mass in the ring- and pear-shaped forms was often not 
included within the cytoplasm. “ Maltese cross forms with four 
distinct chromatinic masses at the four ends of the two cross-pieces 
were also seeD.” These forms, which would characterise the disease as 
a nuttalliasis, were absent in many cases, and in these cases paired, 
elongated, pear-shaped structures disposed so as to meet at an angle 
with the chromatin masses in each touching one another were present 
in very small numbers. The pear-shaped forms were also seen in rare 
instances to lay in close apposition to each other along their whole 
length. On account of the sparsity of the parasites in many of the 
animals examined and their multiplicity in form it would be quite 
impossible to state which of the recognised species could be held 
accountable for the disease. Further details concerning these points • 
and also with regard to the transmission of the disease are promised 
in a later communication. 


Vbijburg (A.). Babeslose en Babesiaparasieton In Nederland. 
[Babesiasis and Babesia Parasites in Holland.]—Reprint from 
Tijds. v. Diergeneesk., 1918. Oct. 1 & 15. VoL 45. Nos. 19 & 
20. 33 pp. With 4 plates & 4 charts. 

This article gives a comprehensive account dealing with the pathology 
of redwater in cattle in various parts of the world and includes but 
little that is new information or represents original work. Some 
observations are recorded dealing with the life cycle of Ixodes ricinun 
which is apparently the transmitting agent of redwater of cattle in 
Holland. 

The adult female tick was found capable of laying eggs when kept at 
just a few degrees above 0° C., but at this temperature only a few 
larvae emerged after eight months. After storage for six months 
at this temperature and subsequent exposure to a changeable winter 
temperature the eggs were killed. Engorged larvae were found to 
remain alive for more than ten months. At room temperature the 
fully engorged females laid eggs after 18 days and larvae emerged 
46 days later. Larvae emerged from eggs kept at outside temperatures 
after 59 days. 

The parasite which is the cause of cattle redwater in Holland appears 
to be, according to the author, Babesia bovis. From a review of the 
literature he maintains that this parasite is identical with those 
described by Lignieres in Argentina as Piroplasma argentina, by 
McFadyean & Stockman (1911) as P. ( Babesia) divergens, and also 
with some of the forms described by Dschunkowsky & Ltjhs in 
Caucasia under the name Piroplasma annidalum. The author agrees 
with Nutt all that the name B. divergens should be abolished, and 
that the name B. bigemina should be retained for the Texas fever 
parasite and B. bovis for the European parasite and those forms 
indistinguishable from it. The non-identity of the bigemina and 




$0X1X8 <J. C, F,). Microbabcsia dimgms In Nederlandsch-lndJft. : 
[if ifitabobesia divergent in the Dutch East lii<\l<&*}-~ N&}eri-.-lnd, 
Blad. v. Dergeneesk. e, JHettni. f 1918.. Vo] , 30. Nq. 5 pp. 385- 
459. With 3 plates. 

In this article a comprehensive study is recorded of rrdwater infection 
in cattle imported from Australia to Java for slaughter purposes. 
Numerous references to the literature on the subject are quoted for 
purposes of comparing the affection and the parasite discovered with 
those described by various authors in different parts of the world. 
The list closes with a list of <55 reference^. Tlie author's plates are 
reproduced so as to convey an idea as to the morphology of the parasite 
studied by him. 
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varying appearances presented by the parasite; described B, hovis 
and another plate, after Ncttali. and-GRAH.m Smith. is given fori- 
comparison containing a number of figures illustrating the much larger 
parasite ft btgemim. 

At the end of his article the author details a few experiments m 
which cattle inoculated noth virulent blood or infected. by menus 
of ricks. The results do not add anything material to; the already 
existing- knowledge with regard to the mode and course id piroplasm 
infection in cattle. 
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The author’s own summary, which is given in English, is as follows : 

“ 1. The small babesiae in cattle, occurring in the Balkans, Finland, 
Germany, Holland, England and France morphologically and pathogenically 
are the same, and so are probably the more or less incompletely described 
small parasites found in Italy, Norway, the Argentine Republic, perhaps 
also that from North-Africa and Egypt. 

“2. In 1917 I discovered in slaughtering cattle, recently brought 
from Australia to Java, a small babesia that cannot be but identical 
with the above mentioned. 

“ 3. The parasite is distinctly smaller than Babesia bigemina, and 
occurs in the peripherical blood mostly in slender forms, but in hitherto 
unknown periods. It also appears in the spleen and liver, but most 
numerous in the kidneys, in which inner organs it assumes a shorter and 
plumper, often an almost round shape, probably indicating a resting 
stadium. These rounded forms also prevail m bloodsmears taken a certain 
time after death. 

“ 4. The twin forms in the peripherical blood often diverge, even so much 
as to lying in one longitudinal axle, an indeed very characteristic 
phenomenon. 

“ 5. This small babesia seems to take the Giemsa and Leishman stains 
very irregularly. 

“ 6. For this parasite, already known by three names, Babesia bovis , 
B. divergens and Piroplasma argentinum , I propose the name Microbabesia 
divergent, giving better than others the characteristic peculiarities, i.e., 
the smallness and the divergence. 

“ 7. The symptoms in the beginning are often indistinct nor do they 
present any marked difference from that of Texas-fever; redwater however 
is not constant, but icterus occurs more frequently, a symptom that 
Smith & Kilbornf. did not mention in their description of Texas fever. 

“ 8. At the post-mortem most writers did see no more difference than 
in the consistency and colour of the bile, in Texas fever being thick and 
green, in divergentiosis like apricot-jam. 

“The haemorrhagic and anaemic infarcts in the kidneys, in Java 
stated in almost every case, were not or indistinctly mentioned by other 
authors. 

“ 9. From the literature the rupture of the spleen (splenorrhexis) 
first mentioned by Nicolle & Adil Bet in 1899 (in the neighbourhood 
of Constantinople), appears to be a characteristic feature of micro¬ 
babesiosis. 

“ 10. This disease causes less severe losses than Texas fever. 

“ 11. Inoculation with microbabesia causes but a mild affection, 
followed by immunity. 

“ 12. According to Macfadyean & Stockman Texas fever and 
divergentiosis do hot give mutual immunity, but Ligni£res states that the 
microbabesia gives an absolute immunity against Babesia bigemina , 
while the latter leaves but an incomplete immunity against the micro¬ 
babesia. If this is proved true we have no longer need of inoculating 
with B. bigemina, as the much less pathogenic microbabesia will suffice. 

“ 13. The intermitting host in Java is Bo&philus australis. 

“ 14. According to Von Hellens and Nosotti chinine bisulfate is 
useful but only m the early stage. Trypanblue seems to be almost 
ineffective. Perhaps ichthargan is better. Removing the diseased cattle 
to the stable is likely to meet success even in hopeless cases. 

“ 15. Java obviously got the disease from Australia. 

44 16. Dipping of cattle so before shipping as after arrival is necessary ; 
so is the cleaning (preferably with steam) of cattle-steamers and wagons 
after use.” 

Lentz (W.). Htthnerspirlllose In Serblen. [Spirillosis of Fowls in 
Serbia.]— Cent./. Bakt ., 1. Abt. Orig. 1918. No. 11. Vol. 82. 

• No. 3-4. pp. 303-304, With 1 text fig. 

In February 1918 the author observed in Serbia a few cases of 
fowl spirillosis caused by organisms identical with Spirochaeta 

(C540) b 
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gallinarum, first described by Mabchoux and Salimbeni in Rio de 
Janeiro in 1903 and later discovered in many other parts of the world. 
The disease commenced with loss of appetite and high fever, then 
weakness and dullness, foetid diarrhoea and more or less intense 
lameness. The comb next appeared paler and shortly before death 
was of a deep bluish red colour. Five out of seven affected birds 
recovered, one died and the other was killed. Post-mortem 
examination showed swelling and softening of the spleen, fatty 
degeneration of the liver and a fibrinous exudate on the epicardium. 
Smears from the blood of the fowl that died showed fairly numerous 
spirochaetes, three per microscopic field, while in the blood of the 
other bird that was killed just before natural death there were found 
a sparing number of spirochaetes and innumerable coccus-like bodies 
apparently resulting from the destruction of the spirochaetes during 
the febrile crisis. In this outbreak it is noteworthy that the disease 
did not take place during the warmer period of the year but in the 
depth of winter. The winter was, however, broken by a period of 
about a fortnight of warm weather during which time the fowls 
wandered on to some damp pastures and apparently contracted the 
infection through the agency of ticks ( Argas miniatus). It is also 
of interest that contrary to what has been stated in former records 
the spirochaetes did not disappear entirely from the blood shortly 
before death but were observable in blood examined six hours after 
natural death. 


DISEASES DUE TO METAZOAN PARASITES. 

Jack (Rupert W.). Tsetse Fly In Southern Rhodesla,1918. (A Popular 
Account.) — Rhodesia Agric. Jl., 1918. Oct. Vol. 15. No. 5. 
pp. 406-415. With 2 plates comprising 7 figs, and 1 map (in No. 6). 

In this article the author gives an account of the species of tsetse 
flies, their habits and distribution in Southern Rhodesia. Interest 
in this question has lately become very acute in certain parts of the 
territory and this article is written in order to dissipate certain false 
ideas from the minds of stockowners on the subject. The only species 
of tsetse fly recorded in the territory is Glossina morsitans W T estw. 
Along a portion of the Melsetter-Portuguese border, where the 
Busi River and its tributaries take their rise in Rhodesian territory, 
two other species occur, viz., 6 . brevipalpis Newst. and G. paUidipes 
Aust. No specimens of these flies have as yet been captured on the 
Rhodesian side of the border but the recent losses from fly disease in 
this area seem to indicate that a few specimens do cross at certain 
seasons of the year. 

The various areas known to be infested at present in Southern 
Rhodesia are as follows :— 

1. Sebungwe Belt, occupying the major portion of the western half 
of the Sebungwe district. 

2. Umniati Belt, lying astride the Umniati River, partly in the 
Hartley and partly in the Sebungwe districts. 
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3. Lomagundi-Zambesi Valley Belt, lying north of the escarpment 
in the Lomagundi district, and extending eastwards in the valley into 
the Darwin district. 

4. Tchetchenini Belt, in the neighbourhood of Tchetchenini Moun¬ 
tain, in the Lomagundi district. 

5. Suri-Suri Belt, in the neighbourhood of the Suri-Suri River 
between Hartley and Gatooma, in the Hartley district; believed now 
to be extinct. 

6. Melsetter Border Belt, lying almost entirely, in Mozambique 
territory, but affecting certain farms on the Melsetter border. • 

The author then gives a detailed account of the extension of the 
fly in each of these areas. Formerly tsetse fly used to occupy a very 
much larger portion of the territory than it does at present. The 
great shrinkage as is well known occurred at the time of the rinderpest 
epizootic in 1896. A knowledge of the country formerly inhabited 
by the fly is of considerable value at the present time when the pest 
is steadily advancing in certain areas as it enables one to judge what 
particular parts are threatened with invasion. The history of the 
fly in South Africa indicates that country that has been settled and 
noticeably “ tamed ” need fear no invasion for, although there are 
numerous records of civilisation pushing the fly before it, the writer 
is unaware of a single instance of the reverse process. Exception must 
be made in the case of isolated farms where the immediate surroundings 
are wild and are haunted by big game. The author is convinced that 
infection by flies other than tsetse is of comparatively frequent occur¬ 
rence in the territory and that the greatest care should be taken to 
prevent fly struck cattle coming into contact with healthy herds 
especially in the summer months when blood-sucking flies are abundant. 
As a general rule, however, outbreaks- of this nature die out in the 
ensuing winter when blood sucking flies become scarce. Although the 
continued spread of tsetse in certain portions of the territory is 
undoubtedly creating a serious position locally the public is advised 
to discredit without hesitation any reports which suggest danger to 
the settled areas. The position is that merely certain areas adjacent 
to the Sebungwe fly area, which are either marked off as native reserve 
or not yet settled by Europeans to any extent, are apparently in danger 
of becoming included in the fly country and so being rendered more 
or less useless for pastoral and agricultural purposes until the advance 
of civilisation finally drives back the flies, as has already been the case 
in South Africa. It is stated that there is not the slightest danger of 
any overwhelming calamity due to the spread of tsetse. During the 
wet season the fly appears to flood, as it were, beyond its previous 
limits and then on receding leaves beyond its original confines a series 
of small circumscribed fly areas comparable to the pools scattered 
over land during the receding of a flooded river. 

Report of the Government Entomologist on the Spread of the Tsetse 
Fly and Trypanosomiasis in the Wankie District. —British S. Africa 
Dept. Agric. Salisbury, 23rd June 1918. (MS. Received from the 
Colonial Office 10th October 1918.) [Extracted in Rev. Appl. 
EtUomol. 1919. Jan. Ser. B. Vol. 7. Part. 1. pp. 9-10.J 
“ The results of investigationsintotsetse-flyconditionsinvariouslocalities 
of the Waokie District of Southern Rhodesia are reported and disoussed. 
(C540) b2 
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The problem of dealing with the increase in abundance of the fly [Glosstna 
morsitans 1 and the. consequent spread of trypanosomiasis has become 
a serious one. The suggestions made as to the measures calculated to 
check the fly include (1) Throwing open a guard area to free shooting. 
This it is believed would probably do more harm than, good, as it wouia 
almost undoubtedly lead to poaching in neighbouring fly country with 
the result of driving game back into the open area : while a remote area 
would never be thoroughly cleared by professional hunters for the reason 
that it would not pay. (2) Organised destruction of game, by driving 
b\« game from a guard area and keeping that area free. By this means 
a state of equipoise might be reached between the tendency of the fly to 
spread and human efforts to keep it back. This would entail the permanent 
employment of one or more wardens with a staff of native hunters, and 
is considered to be out of the question. It is thought, however, that a 
properly organised attack on the whole area invaded or threatened by 
tsetse-fly would have an excellent chance of success. 

“ This idea involves the wholesale extermination of game, first around 
the boundaries of the infected area and gradually towards the centre, and 
such an undertaking appears both feasible and economically Bound. 
(31 Deforestation of a guard area. A difficulty about this scheme is that 
it is norknoi how wide a cleared area would prove an effective check ; 
it is thought that the cleared strip should be at least 200 miles long and 
would consequently cost a large sum of money to establish and maintain, 
while it would very likely prove ineffective. (4) Deforestation of a strip 
of country, perhaps a mile wide, fenced on both sides to prevent game 
crossing oVer. While this might be an effective barrier it would be far 
too expensive in construction and maintenance and too doubtful in result 
to be worth serious consideration. (5) Destruction of winter haunts in 
threatened areas. It is suggested that as the fly is dependent during the 
time that the trees are leafless upon evergreen trees in the vicinity of 
water courses, the removal of such trees would probably render the locality 

Un,8 ‘ U In a conclvwion I it trpoi^te^^ut that no method of definitely checking 
tsetse is known, and any measures taken must be m the nature of 
experiments. The necessity for beginning dipping experiments in relation 
to tsetse-fly as quickly as possible is emphasised.” 


Jack (Rupert W.). 
1918. Dec. 


A Form of Myiasis in Cattle .—Rhodesia Agric. Jl. 
Vol. 15. No. 6. pp. 539-540. With 1 plate. 


In this article the author gives a short popular account together 
with a good plate representing the life-cycle of an apparently new 
species of fly bred out by him from maggots stated to have been taken 
from large cavities in the subcutaneous tissues of cattle if! the Mazoe 
Valley Southern Rhodesia. The fly itself was of the bluebottle type, 
the whole of the body being of a dark but brilliant metallic blue. 
The length of an average specimen, from the front of the head to the 
tip of the abdomen, was about 9 mm. The head was laterally of a 
buff colour and the wings were free from the dark markings °f the 
common allied species {Pycnosoma marginal). The greatest length of 
the larvae examined was about 14 mm. while the average pupal length 
was about 114 mm. The larvae showed a series of thickened bands 
in the region of the segmentation and these bands were armed with 
numerous stout recurved hooks pointing backwards towards the 
thicker posterior end of the body. The pupal stage lasted about 
14 days in the specimens bred. It is probable that these flies breed 
as a rule in decaying animal matter. The Chief Veterinary Surgeon, 
Southern Rhodesia, recommends treatment of affections set up by 
these maggots with chloroform or peroxide of hydrogen, taking care 
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that the fluid gains access to all the cavities caused by them. Any of 
the carbolic disinfectants in common use may be applied and a 
decoction of peach leaves is said to be very useful. After this treatment 
the wound should be dressed with carbolic ointment or Stockholm 
tar with a view to preventing further infestation. 

Hadwen (S.) & Cameron (A. E.h A Contribution to the Knowledge 
of the Bot-Flies, Gastropnilus intestinalis , DeG., G. haemor - 
rhoidalis , L., and G. nasalis, L. — Bull . Entomol. Res., 1918. Sept. 
Vol. 9. Pt. 2. pp. 91-106. With 9 text figs, and 1 coloured 
plate comprising 3 fig3. 

Recognising the scantiness of the knowledge pertaining to the early 
stages and habits of the three common species of bot-flies, the authors 
had in mind in this work the elucidation of several obscure points, more 
particularly relating to the hatching of the eggs, the form and behaviour 
of the first-stage larvae, the specific regions of the host selected by the 
different flies in ovipositing, and the manner in which the persistent 
attacks of the flies affect their hosts psychically.'’ 

The authors summarise their investigations as follows :— 

44 The eggs of the three species of bot-flies discussed in this paper are 
distinguished by the fact of that of 0 . haemorrhoidalis being the only 
one stalked. It is also longer than those of the other two species, which 
are of about equal length. Further, it is brownish black in colour, that 
of G. intestinalis being whitish yellow and G. nasalis yellow. The egg 
of G. intestinalis adheres to the hair by clasping flanges, which run only 
two-thirds of its length, whilst the flanges of the G. nasalis egg run almost 
the entire length. 

The egg of G. haemorrhoidalis is not inserted nor screwed into the skin 
of the host. The eggs of G. intestinalis are laid indiscriminately on the 
body of the host, but preferably on the long hairs investing the inside of 
the foreleg. G. nasalis lays its eggs on the hairs of the intermaxillary 
space, and G. haemorrhoidalis on thenairs of the lips, preferably the lower. 

‘‘Of the recently emerged larvae, that of G. intestinalis is largest in 
size and G. haemorrhoidalis smallest. In these two species there are 
13 body segments, whilst G. nasalis has but 12 and is the only one bearing 
slender, elongate hairs. The larval posterior spiracles of the latter species 
are sessile ; whereas in the others the two spiracles are borne on the 
distal ends of two cylindrical processes arising from the ultimate 
abdominal segments. 

“ The eggs of G. intestinalis do not readily hatch unaided, but apparently 
require the application of moisture and friction or shock. A large number 
of nasalis eggs hatched spontaneously and a few of the haemorrhoidalis 
eggs also. This latter fact is regarded as supporting the theory that the 
newly emerged larvae of these two species may penetrate directly into 
the integument of the host. The lesions on the skin of the intermaxillary 
space and lips of the host observed at the time the eggs were hatching 
may be due to direct penetration of the larvae of nasalis and 
haemorrhoidalis respectively. 

44 The newly emerged larvae of intestinalis failed to penetrate the hair¬ 
bearing integument of the host, but positive results were obtained when 
they were placed on portions of the buccal mucosa of a horse and calf 
recently killed. A larger number succeeded in penetrating the papillated 
portion of the calf’s tongue, as compared with the unpapillated. 

44 The three species are probably present in each of the western provinces 
of Canada. 

44 As regards their seasonal appearance, intestinalis is somewhat later 
than nasalis and haemorrhoidalis , which appear simultaneously and are 
on the wing for about the same time. 

44 G. intestinalis continues to be active far into the autumn. 
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“ Of the three species, intestinalis causes the animal less apprehension 
than the other two. 

“ The provision of leather-flaps on the lips of the horse, cut into strips, 
comb-wise, is advocated as likely to give good results in warding off the 
.attack of Q. haemorrhoidalis .” 


Commonwealth of Australia Advisory Council of Science and 
Industry. 1917. Bull. No. 1 . 30 pp. With 4 plates.— The 
Cattle Tick In Australia. [Extracted in Rev . Appl Entomol. 
1919. Jan. Ser. B. Vol. 7. Pt. 1. pp. 12-14.] 

Boophilus australis (cattle tick) may affect the health of cattle in two 
'distinct ways, namely by conveying tick fever and by the irritation, etc., 
caused by its presence. This fact of the tick being capable of giving rise 
to sickness per se by gross infestation, has not always been recognised, 
•«awid early records of the pest refer almost exclusively to tick fever. The 
particular form of piroplasmosis known as tick fever in Australia is due. 
to Piroplasma (Babesia) bigeminum , which is also the cause of Texas 
fever in the United States of America and similar diseases in Europe, 
Asia, South America and South Africa. 

“ It is considered probable that this pest was introduced into America 
by cattle imported by the Spaniards during the early colonisation of 
Mexico. Circumstantial evidence points to the importation of Brahma 
cattle from Batavia into Australia in 1872 as being the source of Australian 
infestation. 

“ This bulletin deals at length with the life-history of the tick, tick 
infestation, tick fever, its treatment, and measures of protection against 
it. Of these, artificial inoculation confers immunity for a period of 1 to 2 
years, or occasionally longer in individual cases. An inoculated individual, 
however, acts as a reservoir of infection, and since all ticks are not infective, 
there is little doubt that protective inoculation has been an important 
factor in the dissemination of tick fever in certain centres in Queensland. 
In New South Wales an official embargo exists against inoculation, as, 
with the exception of a single locality on the Queensland border, infective 
ticks are not known to exist in that State. 

“ The loss from mortality caused by tick fever in Queensland alone is 
estimated at £7,000,000 sterling, and considerable loss from this cause 
has also occurred in the Northern Territory and Western Australia. 
Further, the affected States have suffered considerable direct loss from 
deaths due to tick worry, interference with the natural increase of the 
herds, retardation of growth and improvement of stock, and from 
diminished production of meat, milk and dairy products. The decrease 
in the value of leather production of Queensland amounts to about £114,000 
for one year alone. Apart from these direct losses, the expenditure 
occasioned in connection with the erection and maintenance of dipping 
vats, and general disturbance of stock business, is also very considerable. 
The cost to New .South Wales of putting into operation restrictive measures 
has amounted for the past 5 years to £123,480. Moreover the value of 
land in infested and adjoining areas has depreciated even up to 40 per 
cent., and when the extent of acreage involved is considered, this loss 
alone becomes stupendous. 

“ The general methods of tick eradication directed against the pest 
in its free existence are the ‘ starving-out method,’ usually combined 
in practice with the 4 pasture rotation ’ system. By this means all 
possible hosts of the tick are excluded from pastures until sufficient time 
has elapsed for the tick to die out and the eggs to perish, the cattle being 
removed systematically to clean pastures before the eggs laid by the 
matured females dropping from them have time to hatch out. The land 
thus vacated is immediately placed under cultivation, and is not re-siocked 
until it may be assumed to be tick-free. Field observations in the north- 
coast distncts of New South Wales indicate that this period exceeds one 
year. 
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“ The most efficacious direct method of dealing with the pest is by 
attacking it during its parasitic existence by hand-picking and grooming 
or by hand-dressing and spraying, or by dipping, the last being the only 
practicable way of treating unhandled cattle and horses. It is also the 
cheapest method for the treatment of large numbers. Experience has 
shown that arsenio is the only reliable tick-destroying agent, there being 
several efficient official formulae for arsenious cattle dips, such as:— 
Queensland Cattle Dip ‘ A,’—Arsenious acid 8 lb., caustic soda 4 lb., 
Stockholm tar £ gallon, tallow or oil (animal or vegetable) 4 lb., water 
400 gals. ; Queensland Cattle Dip ‘ B,’—Arsenious acid 8 lb., caustic 
soda 4 lb., bone oil 1 gal., water 400 gals. ; New South Wales Dip,— 
Arsenious acid 8 lb., washing soda 12 lb., common hard soap 2 lb., Stockholm 
tar (best) £ to I gal., water—add to 400 gals. 

“ The effect of these arsenical preparations is not immediately 
noticeable, and for eradicating the pest the treatment must be continuous 
and systematically carried out, dipping being practised every fifteenth 
day. The tendency is for owners to stop treatment too soon, with the 
result that eradication is often approached but not accomplished. 

“ The success that has attended tick-eradication work in the United 
States is primary due to the educational campaign. The treatment 
adopted is thoroughly and systematically applied, and, as eradication is 
aimed at in America, the yards, dipping vats and other structures used 
in connection with the work are not of a permanent character, and are 
therefore cheaper, which means that more are acquired for a given outlay. 
The work has been greatly facilitated by the Federal authorities assuming 
control of stock and of satisfactory fencing operations, by the existence 
of an extensive system of railways, and, to a material degree, by the 
severity of the winter weather being inimical to tick life. 

“ In New South Wales, the main operations have so far aimed at keeping 
the tick from spreading south, and there does not appear to be any prospect 
of complete eradication of the pest under the existing disabilities which 
are inseparable from State Administration. Even when it has been 
accomplished, as has been the case in two large areas, there is always the 
risk of re-introduction from Queensland, unless extermination is effected 
there also. Many of the difficulties that militate against eradication 
in New South Wales obtain in Queensland in an accentuated form, and there 
seems but little likelihood of the tick being exterminated until operations 
are sustained by Federal intervention.” 


JItll (B. J.). Note on the Analysis of Soda-Sulphur Dips. — S. African 
Jl. Sci. 1918. June. Vol. 14. No. 11. pp. 474-476. [Extracted 
in Rev. Appl. Entomol . 1918. Nov. Ser. B. Vol. 6. Pt. 11. 
p. 224.] 

“ One of the many soda-sulphur concentrates sold in South Africa for 
use as a sheep-dip for the eradication of scab, is described as lime-sulphur 
dip, although calcium is practically absent. Since sodium polysulphide 
is Just as valuable as calcium polysulphide (if not more so) in the treatment 
of scab, nothing is to be gained by such confusion of specification. 

“ Carbonate, hydroxide, and polysulphide (tetra or penta) can co-exist 
in solution without immediate interaction. A little carbonate is therefore 
of no consequence in a freshly-made dip, but it is possible that on prolonged 
storage, a slow reaction with polysulphide may take place with possible 
formation of depilatory hydrosulphide. This point, however, has not yet 
been specifically investigated. 

“ In reporting upon the efficacy of a soda-sulphur concentrate in relation 
to the eradication of scab, the content of polysulphide sulphur should be 
made the basis of calculation. Other constituents, such as thiosulphate, 
are of negligible parasiticidal importance, and need not be considered in 
evaluation. The dilution recommended for tank strength should be 
such that the polysulphide does not fall below 0-0 to 0*7 per cent.” 
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BACTERIAL DISEASES. 

Knowles (R. H.). Treatment of Uleerattve Lymphangitis by Vaccines 
made from the Preisz-Nocard Bacillus prepared with Ethyl- 
Chloride. — Jl. Comp. Path, dk Therap., 1918. Dec. Vol. 31. 
Pt. 4. pp. 262-272 with 4 tables. 

Treatment of ulcerative lymphangitis by means of vaccines consisting 
of dead Preisz-Nocard bacilli has previously been carried out by 
Montgomery, Truche, and Watson with varying degrees of success. 
Truche employed a mixture of alcohol and ether for killing his 
organisms. Knowles employs ethyl chloride, recommended by 
Camus, and Berthelot and Bertrand, inasmuch as it is mdre 
volatile, less soluble in water and has a lower boiling point than ether or 
chloroform. 

Pure cultures of the Preisz-Nocard bacillus isolated from ten different 
sources, are obtained on horse serum agar after incuffation at 37° C. 
for 48-72 hours. The growth is then scraped off with sterile precau¬ 
tions, weighed and emulsified in a mortar with a few c.c. of ’75 per 
cent, salt and *5 per cent, carbolic acid solution. The resulting 
emulsion is placed in a large test tube provided with a well-fitting 
rubber bung. The tube is placed in an ice box containing broken 
ice and salt. The temperature is noted by immersing a thermometer 
in a similar tube placed in the ice box and containing as much water 
as the other contains bacterial emulsion. When the temperature 
registered is approaching freezing point ethyl chloride is added to the 
bacterial emulsion, the volume added being equal to that of the volume 
of emulsion. The bung is firmly replaced, the emulsion shaken, and 
then left in the ice box for 48 hours. It is then removed and a sterile 
cotton wool plug is substituted for the bung. The tube is now placed 
in tepid water (25 to 30° C.) to drive off the ethyl chloride, leaving 
the original volume of bacterial emulsion, which contains a known 
weight of the bacteria. The emulsion is then diluted with salt and 
carbolic solution so as to contain 5 mg. of bacteria per c.c. 

The vaccine was administered subcutaneously on the right and 
left sides of the neck alternately every seven days. All cases were 
kept under treatment for a minimum period of six weeks during which 
they received at least seven doses of the vaccine. 

In order to arrive at the most suitable doses a varying quantity of 
the vaccine was given, and the different results observed were with 
regard to:—(1) the course of the disease including the nature and 
extent of the lesions, the appearance of fresh abscesses and the progress 
of the old lesions; (2) thermal reaction—temperatures were taken 
every 12 hours after the injection of the vaccine for a period of 60 
hours; (3) the local lesion at the seat of injection of the vaccine. 

During the course of the vaccine treatment the local lesions were 
washed with a solution of creosol and irrigated with sterile salt solution. 
Walking exercise was given daily. Measures were taken in order to 
endeavour to trace the animals after their dispersal among various 
units. The disease was diagnosed in most cases by naked-eye 
inspection, but in cases which did not present typical lesions a cultural 
examination was made. 
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The horses treated fell into four groups. 

The first group consisted of 37 cases and these were given a first 
dose of 2 c.c. (10 mg.) which was increased every seven days by 0 5c.c. 
The dose was not increased beyond 3‘5 c.c., inasmuch as doses 
exceeding this appeared to produce too pronounced negative phases. 
In the case of horses that were not cured at the end of six weeks the 
vaccine treatment was stopped for a fortnight. It was afterwards 
resumed, commencing with 1 c.c. (5 mg.) and increasing by*25 c.c., 
with a maximum of 2*5 c.c. All the cases in this group had been 
under treatment without vaccines for varying periods, in most cases 
for some months. There were 29 recoveries, 8 failures, 4 recurrences, 
giving a “ percentage cured and not recurred ” of 67 per cent. The 
period taken for recovery to take place varied from three weeks to 
three months. The seven animals which took over eight weeks to 
recover had been suffering from the disease for some months prior 
to vaccine treatment. Three out of four recurrences occurred in 
cases which had been suffering from the disease for over three months 
before the vaccine treatment was commenced. In a very considerable 
number of cases the time taken for recovery under vaccine treatment 
was markedly shorter than the known duration of the disease prior 
to the treatment. 

Group 2 consisted of 44 cases. The initial dose was 1 c.c. (5 mg.) 
increasing every seven days by 0 5 c.c. until 4 c.c. were given at the 
seventh case. In the case of animals which had not then recovered 
the treatment was stopped for a fortnight and recommenced with 
smaller doses, that is, commencing with 1 c.c. and increasing by 
•25 c.c. every seven days up to 2'5 c.c. In this group there were 
obtained 33 recoveries, 11 failures, and 3 recurrences, giving a per¬ 
centage cured and not recurred of 68 per cent. The average time 
taken for recovery was 37 days. From observations on the course 
of the disease and the thermal reactions it was decided that the dosage 
employed in this group was still too large and that many of the failures 
were due to a pronounced negative phase. Most of the cases shown 
as failures appeared to be responding well to the vaccine treatment 
up to the end of the third and fourth week but after this the appearance 
of fresh lesions indicated a too well-marked negative phase. 

Group 3. This consisted of 40 cases. It was decided that the 
dosage used in this group gave the most satisfactory results, and it 
is the one now recommended. The initial dose was 1 c.c. (5 mg.), 
increasing by 1*25 mg. (Jc.c.) every seven days. In the case of 
animals which showed slow progress the dose was not increased over 
2 c.c. until more satisfactory progress was made. Thus a small 
percentage of the cases in which progress was slow required a smaller 
dosage, “ the object being,” it is stated, “ to keep the case in the 
positive phase of reaction to the vaccine.” The number of recoveries 
was 28, failures 2, and recurrences 5, giving a “ percentage cured and 
not recurred ” after an interval of from three to four months of 82‘5 
per cent. The average time taken for a cure to take place was five 
weeks. 

Group 4. This comprised 30 cases treated in the same manner 
as those in Group 3. The results were very nearly the same but a 
number of recurrences are anticipated. The results obtained at the 
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time of writing were 26 recoveries and four failures, no recurrences, 
giving a “ percentage cured and not recurred up to date ” of 86 - 6 per 
cent. 

A comparison of a series of cases treated (a) without vaccines. 


(b) with vaccines, are given below. 

Without With 
vaccine, vaccine. 

Number treated . 173. 151 

„ cured . 73 124 

Percentage cured. 41% 82% 

♦Number recurred. — 8 


♦Without vaccine, exact number not known, but it was thought that 
many of these cases recurred. 

Van Saceghem (R.). Traltement do la Lymphangite ulcdreuse. 

[Treatment of Ulcerative Lymphangitis.]— Bull. Soc. Path. Exot., 
1918. ' Oct. 9. Vol. 11. No. 8. pp. 683-690. 

A number of various methods of treatment have been devised for 
ulcerative lymphangitis—pyo- or auto-pyo-therapy (Beljn and Velu), 
leucocyto-therapy (Bridr£), vaccines (Truche) —but no specific 
treatment has hitherto been found. The author obtained recoveries 
after an injection of staphylococcic pus treated with ether into infected 
horses, thus indicating that the procedures recommended by Belen 
and Velu were not in reality vaccinations; the curative effects of 
these treatments would appear to depend more particularly on the 
intense leucocytosis set up by them. 

The method of treatment now recommended by the author is as 
follows. The pus to be utilised for treatment is collected with sterile 
'precautions from abscesses set up by the injection of pure cultures 
of the causal organism subcutaneously. Equal parts of oil and 
sulphuric ether are added to this pus and shaken up in a bottle so as 
to obtain a homogeneous mixture, which is then passed through fine 
muslin and shaken from time to time. After 48 hours the overlying 
liquid is decanted % away and the pus may be used for injection 
intravenously. 

Three c.c. are given as a first injection, and then 5 c.c., 7 c.c., and 
more at further injections. A rise in temperature rarely exceeding 
1°C. is obtained and lasts at the most three days. As soon as 
the temperature becomes normal the treatment is repeated. After 
each series of five injections the treatment is suspended a few days. 
Recoveries are brought about in this way but the horses are not 
immune to reinfection. 

Dalling (T.). Investigations on Specific Ophthalmia, in Continuation 
of the Observations made whilst in the Abattoir, Paris (Dec. 7th, 
1918). — Vet. Jl., 1919. Jan. Vol. 75. No. 1. pp. 16-24. 

Examination of a number of sections from the optic nerves of 
horses affected with specific ophthalmia had revealed to the author 
what were apparently short bacilli lying “in the lymphatic spaces 
between the nerve fibrilae ” in nearly all the sections examined. 
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Inoculation of culture media from material taken with sterile precau¬ 
tions from the optic nerve of an affected animal showed just visible 
growth four days afterwards, which proved to be a pure culture of an 
organism called by the author the “ nerve bacillus.” Subsequently, 
at Havre, the author succeeded in cultivating the above organism in 
pure culture from the optic nerves of eight horses that had suffered 
from ophthalmia. In only one case was the growth contaminated— 
with Staphylococcus aureus. 

The organism is described as a cocco-bacillus, i to 2 p in length by 
•5 to l/i in breadth, often attached end to end in pairs, motile, staining 
well with the aniline dyes, not acid-fast, Gram negative. It grows on 
nearly all the ordinary culture media both aerobically and anaerobically, 
but best as an aerobe. When material from an optic nerve is sown 
on agar incubated at 37° C. no visible growth can be seen for three 
days. On the fourth day minute white specks are seen which gradually 
increase in size and finally coalesce to form a translucent moist 
film. On sub-culture the growth is more rapid and visible colonies are 
seen after 18 hours’ incubation. After several days’ incubation the 
medium develops into a bluish-grey moist-looking viscid mass which 
turns darker in colour as it grows older. Stab sub-cultures in gelatin 
kept at 21° C. show after 48 hours minute white spots along the needle 
track which later coalesce to form a greyish line. Liquefaction of the 
medium commences about the fifth day, and the whole mass becomes 
liquified simultaneously down to the level of the bottom of the growth. 
The medium then appears to be divided into three layers, viz., on the 
top a cloudy yellowish liquid gelatin, a yellowish flocculant mass, 
lying over clear solid gelatin at the bottom of the tube. No gas 
formation takes place. Plate cultures in gelatin show visible growth 
in about 48 hours and subsequently liquefaction quickly takes place 
with the appearance of greyish yellow masses floating in the liquid 
gelatin. No growrth is visible in plain broth incubated at 37° C. for 
36 hours, but then the medium gradually becomes cloudy and a 
delicate opalescent film develops on the surface. This film falls to 
the bottom and collects as a small yellowish deposit. The broth 
remains turbid on continued incubation, with a thick yellowish deposit 
at the bottom. The organism also grows on solid blood serum but 
the growrth is not so vigorous as on plain agar. A visible growth is 
obtained on potato but it is much less scanty than on the above 
media. 

Experimental.—Guinea-pigs and rabbits inoculated subcutaneously, 
intraperitoneally, and intravenously with small doses of young 
culture developed no symptoms. Two guinea-pigs inoculated with 
*5 c.c. of a seven days’ broth culture intravenously immediately 
showed symptoms—inappetence, diarrhoea, and emaciation. On 
the third day both eyes were closed and there was thick muco-pus 
below the inner canthi and intense conjunctivitis. One animal died 
in four days and the other was destroyed. No lesions were found 
post-mortem except iritis in all the eyes and opacity of the cornea of 
one eye in one animal. The so-called “ nerve bacillus ” was easily 
demonstrable microscopically and culturally in the optic nerves. 

The coraeae of several horses were painted with emulsions of the 
organism but nothing resembling specific ophthalmia was subsequently 
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noted during an observation period of two months. The inoculation of 
cultures into the supra-orbital fossae of several horses gave no result 
over a similar period of observation except local abscesses in two cases. 

Four horses inoculated intravenously with emulsion of a 24-hour 
growth on agar refused food during the first 24 hours, developed 
temperatures of up to 103'5° F., and then became normal. Two 
developed slight conjunctivitis. Three weeks later these horses 
were given a larger dose of a similar emulsion intravenously and then 
presented symptoms of a severer nature, which disappeared. Three 
weeks later intravenous inoculation with 10 c.c. of a seven day old 
broth culture produced very marked symptoms—dizziness, increased 
respiration, severe abdominal pains and violent diarrhoea within 
ten minutes after infection; the animals then lay prostrate for several 
hours but one animal died in a few minutes after the inoculation and 
on post-mortem examination it showed enlargement of the spleen 
and marked iritis in both eyes. In the other three animals the 
symptoms gradually abated and they became normal after two days 
except that a very acute conjunctivitis was set up within six hours 
after the inoculations; the eyelids were closed and swollen and a 
watery discharge exuded. The eyelids gradually opened after 12 hours 
but the conjunctivitis persisted for several days. The iris on 
examination was found to be paralysed and thickened, of a dull 
appearance, and failed to respond to light. One of the animals 
subsequently became blind and another showed a distinct adhesion 
between the lens and the iris. [The author apparently did not have 
in mind the phenomenon known as anaphylaxis, which would explain 
the production of some of the early severe symptoms in these 
animals sensitised by the initial dose of his organism.—E d.] 

Similar results to those obtained in the last mentioned experiment 
were obtained with another series of three horses inoculated with 
broth cultures of the organism. The results thus appear to indicate 
that the organism showed greater virulence in older cultures, probably 
due to the development of a greater quantity of toxin. Two horses 
inoculated subsequently with 2 c.c. of a ten days’ old broth culture 
intravenously developed very marked toxic symptoms. One animal 
recovered from these in three days but the other did not recover its 
appetite for over a week. The first animal showed acute conjunctivitis 
lasting several days leaving a thickening and paralysis of the iris. 
The second animal also showed acute conjunctivitis for three days 
and distinct adhesions between the lens and the iris with occlusion of 
the pupil in both eyes and, subsequently, complete blindness. 

Feeding experiments were undertaken with two horses, to which 
were administered on two successive occasions balls containing a 
ten days’ old broth culture. One animal showed distinct irritation in 
both eyes and photophobia. These experiments are not yet complete. 

The author reports distinct improvement in five cases of acute 
specific ophthalmia following upon treatment by means of vaccines 
prepared from the organism. He then describes a somewhat crude 
method by means of which he endeavoured to ascertain the 
agglutinating effects of sera from normal and affected animals upon 
the organism isolated by him. The serum from horses inoculated 
with the organism intravenously produced agglutination in 1-50 
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dilutions (and probably higher) in half an hour; serum from horses 
clinically affected with specific ophthalmia, complete in 1-10 dilutions 
in half an hour, and 1-50 in two hours; serum from horses which 
had recovered from acute ophthalmia, similar result; serum from 
horses which had had acute ophthalmia and had been “ cured ” by 
vaccine, complete in 1-10 dilutions in three-quarters of an hour and 
in 1-50 in two hours (This result is, of course, of no significance.— Ed.] ; 
serum from horses which had had ophthalmia and had been cured by 
the injection of “ 914,” complete in 1-10 dilution in a quarter of an 
hour, and 1-50 in one and a half hours; serum from horses which 
had never shown any clinical symptoms of ophthalmia, that is, normal 
animals, no agglutination even in 1-10 dilution. These tests would 
appear to indicate that animals naturally affected with specific 
ophthalmia develop agglutinin in their blood capable of acting upon 
the “ nerve bacillus.” 

• 

Allen (J. A.). A Preliminary Note on Infectious Keratitis.- Jl. 

American Vet. Med. Assoc., 1919. Jan. Vol. 54. (New Series. 
Vol. 7). No. 4. pp. 307-313. With 1 text fig. 

Outbreaks of infectious bovine keratitis have been reported in 
India, Holland, South Africa, United States of America, and in the 
western and eastern provinces of Canada. 

The symptoms described in these widely separated localities show 
a striking similarity. The disease appears to have been first investi¬ 
gated systematically by Billings (Frank S.) in Nebraska in 1888. In 
stained sections of the diseased cornea this author discovered a short 
thin pleomorphic bacillus with rounded ends. The organism was 
obtained in pure culture but no attempt was made to reproduce the 
disease experimentally with it as previous experiments in which the 
exudate from the diseased eye was transferred to the eye of a healthy 
animal resulted in absolute failure, even after the cornea had been 
previously scarified. The same writer concludes, however, that this 
evidence was not sufficient to disprove the infectious nature of the 
affection. 

A number of outbreaks have recently occurred in Manitoba, where 
it was first reported by Hilton in 1904 extending over a distance 
of about 40 miles. As a rule about 50 per cent, of each affected 
herd developed the disease. Many of the animals became permanently 
blind as the result of the corneal ulceration. Mitter (Satyendra 
Nath) in Bengal (1915) as a result of his investigation into an outbreak 
of contagious ophthalmia among conservancy cattle in which the 
cornea was seriously involved stated that the disease appeared to be 
caused mainly by Micrococcus lanceolatus and partly by the Morax- 
Axenfeld bacillus ; the period of incubation varied from 3 to 7 days. 
This author found it impossible to reproduce the disease in experimental 
animals and concluded that the organisms isolated had no action on 
unbroken conjunctiva but when brought into contact with an abraded 
surface they were liable to produce the disease. The condition was 
also investigated in Holland by Poels (J.), who assumed that the virus 
could not be found in a virulent form in the exudate, which, he stated, 
was the result of a hypersecretion of the eyelids. Further, he reported 
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that when the organism encountered by him was found in the secretion, 
as in the case of shght affections, cultures could not be obtained from 
his material because the bacilli had died as the result of bacteriolysis. 
Microscopic preparations from the diseased cornea, however, showed 
enormous numbers of bacilli morphologically similar to Bacillus 
pyogenes, and a growth similar to that obtained with this organism 
was obtained on culture. The disease could not be reproduced by 
the instillation of B. pyogenes cultures on to the cornea but when 
injected between the layers of the cornea a typical case of keratitis 
was set up. This result was not astonishing inasmuch as the organism 
is found in inflammatory conditions in various organs in cattle, having 
been demonstrated by Poels himself in 38 out of 56 such cases. 
Poels concludes that B. pyogenes is the true cause of keratitis infectiosa 
in Holland. 

Working under the direction of the Dominion Department of 
Agriculture, Canada, Allen investigated a limited outbreak of an 
apparently infectious eye disease in a herd of cattle in Quebec. The 
symptoms first seen were marked lachrymation, photophobia, and 
congestion of the circumcomeal vessels and those of the conjunctiva. 
There was very little constitutional disturbance; only in one 
experimental animal was a noteworthy elevation of temperature 
observed (104*4° F.); in a few days the pain became more intense 
and the cornea took on a smoky haze which in all cases began at a 
point juBt under the centre of the cornea and ultimately spread over 
the entire surface. Four or five days later the opacity became denser 
with resulting impaired vision. Some of the animals at this stage 
showed signs of recovery but in other cases the infiltration became 
even denser, the opacity assumed a yellowish colour, and a fringe of 
blood vessels appeared on the marginal part of the cornea. In cases 
which showed improvement absorption of the intracorneal exudate 
began at the periphery and gradually extended towards the centre 
of the cornea. A marked symptom was the appearance of small 
protuberances upon the surface of the third eyelid. Very little 
improvement was shown under treatment and signs of ulceration 
were observed. 

In direct smears made from the watery extract it was possible to 
demonstrate a short, thick, Gram-negative diplobacillus, which was 
present in somewhat sparing numbers. Frequently the bacilli were 
found in clumps. There was very little pus formation but when a 
particle of pus could be obtained for examination the diplobacilli were 
fairly plentiful and were found lying between the leucocytes. 

Sterile swabs were saturated with the secretion from the diseased 
eye and were immediately passed lightly over the conjunctiva of a 
healthy heifer. In six days .intense lachrymation and photophobia 
were manifested and in a few days the animal presented the appearance 
of a typical case of keratitis. The disease was also set up in a young 
bull in eight days after swabbing the cornea in a similar manner. 
A diplobacillus was demonstrated in smears made from the exudate 
of these experimental animals. Similar experiments conducted with 
rabbits and guinea-pigs gave negative results. 

The biological characters of the organism were briefly as follows :— 
It was about 2/x long by 1/i broad occurring in pairs placed end to end. It 
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stained with all the common laboratory dyes, and was Gram-negative. 
On solid blood serum small depressions appeared in 12-20 horns due 
to liquefaction. When first isolated complete liquefaction took place 
in about five days, in sub-cultures this occurred more rapidly. Primary 
cultures could not be obtained on agar but sub-cultures grew quite 
luxuriantly, giving a greyish film-like growth which became wrinkled 
with age. The organism grew best at body temperature but appre¬ 
ciable growth was obtained at room temperature. A pure culture 
instilled on to the eye of a calf failed in 14 days to produce symptoms. 
The bacillus described above exhibits several of the prominent 
characters of the organism associated with infectious conjunctivitis 
in man, which was described by Morax and independently by 
Axenfeld in 1896. 


DISEASES DUE TO FILTERABLE VIRUSES. 

Friedberger (E.). Ueber den Einfluss von Deslnfektionsmltteln auf 
invisible Vlrasarten. II. Das Verhalten des Virus der Vogelpocke 
(Epithelioma eontagiosum) gegenOber verschiedenen Desinfek- 
tionsmitteln nebst Untersuohungen fiber des Wesen der Krankheit. 

[The Influence of Disinfectants on the Ultra-Visible Viruses, 
ii. The Behaviour of the Virus of Fowl Pox (Epithelioma 
Contagiosum) towards various Disinfectants, with Experiments 
upon the Nature of the Disease.]— Ztschr. f. Immunitatsf. u. 
Ezper. Ther., 1. Teil. Orig. 1918. Dec. Vol. 27. No. 6. 
pp. 459-488. With 23 tables. 

Fowl pox belongs to a class of diseases the symptoms and lesions 
of which are characteristic and have been well studied although the 
cause still remains in complete mystery. In a similar disease of 
man—molluscum contagiosum—cellular inclusions in the epithelial 
lesions were described long ago by Virchow and Bollinger and these 
have been held by others to have been parasitic in nature. The 
discovery of the filterability of the fowl pox virus by Marx and 
Sticker (1902) contra-indicated the primary parasitic nature of these 
bodies in the epithelial cells of the pigeon. Owing to their staining 
properties, resembling those for fat, these bodies have since been held 
to have been a mix ture of lipoids and proteins. Borrel (1914) 
and later other authors have placed in evidence by special methods 
small bodies about \fi in diameter staining with Giemsa but 
Gram negative, sometimes occurring singly, sometimes in chains, 
and sometimes surrounded by a clear halo. The etiological 
significance of these bodies has hitherto not been determined inasmuch 
as the filterability of the virus does not necessarily exclude them as 
causal agents. Von Prowazek succeeded in arresting them by 
ultra-filtration and held that they were epithelial parasites with 
reaction products surrounding them and of the nature of chlamydozoa. 
Lipschutz demonstrated the presence of the virus in the internal 
organs although no lesions were set up in them and thus the virus only 



32 


Diseases due to Filterable Viruses. [March 30, 1919. 


showed for the skin a specific afinity and set up a specific reaction in 
it (dermotropism). The cause of the disease was thus designated 
as a strongyloplasma. No method of cultivating the virus has hitherto 
been discovered. Although the nature of the cellular inclusions is 
not determined there appears to be no doubt as to the contagiosity 
of the disease, which amounts to 100 per cent, of cases and is successful 
even with 20,000 dilutions. The incubation period lasts five to six 
days after instillation on to the eyes and only 24 hours after 
inoculation into the skin of the breast. The blood and internal 
organs are virulent ten days after skin infection and remain virulent 
for up to four weeks after the skin lesions have disappeared. Sanfelicb 
(1913) demonstrated the virus in the internal organs 24 hours after 
skin infection and in the internal organs up to 71 days afterwards. The 
disease sets up an immunity ; the blood serum, however, contains no 
anti-bodies against the virus. Sanfelice held that the contagion 
was probably a fluid virus of the nature of a nucleo-proteid which 
could be obtained from infected skin in a virulent form even after 
treatment with 1 per cent, caustic potash for 24 hours. This chemical 
agent is destructive for anthrax spores within a much shorter period. 

Some facts concerning the resistance of the fowl-pox virus are 
already known. In the desiccated epithelial lesions the virus is 
demonstrable after 18 months (Lipschutz) ; at -12° C. it is destroyed 
in five weeks. In desiccated masses it resists heating at 60° C. for 
three hours and 100° C. for one hour (Marx and Sticker) ; it remains 
alive in glycerine at least 120 days (Burnet) ; 10 per cent, formalin 
does not completely destroy it in 24 hours (Uhlenhuth) ; 10 per cent, 
atoxyl, 1 per cent, saponin, 10 per cent, sodium taurochlorate are not 
destructive (Lipschutz, von Prowazek, and de Beaurepaire) ; 
1 per cent, caustic potash, 1 per cent, acetic acid, £ to 1 per cent, 
carbolic acid, and 1 per cent, corrosive sublimate destroy the virus 
in five minutes (Sanfelice), but in certain conditions it was 
found that 1 per cent, carbolic acid was not destructive in one hour. 
Radium does not destroy the virus in 5J hours (Lowenthal) and 
daylight on an admixture with 1 per cent, erythrosin does not destroy 
it in three days (Juliusuerg). 

In his experiments the author utilised the skin from the breast of a 
piceon taken at the height of infection, usually eight to ten days after 
inoculation. One giammc of skin was cut up with sterile precautions, 
ground in a mortar with sterile sand, 20 c.c. of normal saline 
solution added, and the whole was mixed up so as to form a homo¬ 
geneous emulsion. The mixture was then filtered through sterile 
filter paper. 0 - 5 c.c. of this filtrate was added to an equal quantity 
of the disinfectant to be tested. For purposes of control 0*5 c.c. of 
filtrate was mixed with 0 5 c.c. of normal saline solution. The tubes 
containing these mixtures were placed in the incubator. After half 
an hour and again after 18 hours equal quantities of the mixture were 
inoculated into the plucked skin of the breast of healthy pigeons by 
means of a sterile needle. It was considered unnecessary to eliminate 
the chemicals before inoculation; this could not be done by washing 
or centrifuging at high speed. 

It appeared that approximately equal quantities of virus were 
utilised in all these experiments; inasmuch as extremely minute 
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quantities are known to be infective the exact quantity inoculated 
did not matter very much. The course of the infection in the 
experimental animals Was observed from day to day. 

In each comparative test 0*5 c.c. of the solution of disinfectant 
was mixed with 0*4 c.c. of the same fowl pox emulsion and 0*1 c.c. of 
a loopful of a two day agar culture of B. prodigiosus emulsified in 10 c.c. 
of sterile saline solution. Also 0*5 c.c. of the solution of disinfectant 
mixed with 0*5 c.c. of normal saline solution was always used as a 
control for inoculation. The tubes were likewise placed in the incubator 
and used for inoculation after half an hour and 18 hours and also 
sown on agar. The tubes inoculated remained three days at room 
temperature and were then read off. 

The strength of the various dilutions of the materials tested required 
to destroy the fowl pox and B. prodigiosus are indicated in the Table 
on the following page. The results similarly obtained in the course 
of experiments with the vaccinia virus by the author and Jamamoto 
in 1913 are also included. 

On examination of this Table it is seen that saponin exhibits a 
striking effect upon vaccinia and also that antiformin and hydrogen 
peroxide act somewhat more strongly on it than on the two others. 
On the other hand corrosive sublimate, silver nitrate, carbolic acid, 
and chloroform water are comparatively less effective towards it. 

The fowl pox virus exhibits greater resistance to the disinfectants 
in all cases except those in which silver nitrate, sodium arsenate and 
sodium arsenite were employed. Sodium arsenite acts distinctly more 
strongly than sodium arsenate. 

Most of the materials used acted with equal intensity on both 
viruses. It is noteworthy that arsenious acid was more destructive for 
B. prodigiosus, while this action was reversed in the case of the arsenic 
salts. The resistance of B. prodigiosus towards quinine was quite 
appreciably lower. It is also noteworthy that the resistance of the 
viruses towards bile and bile products was lower than that of 
B. prodigiosus, but, in this connection, one has to bear in mind that 
there are some bacteria such as the pneumococcus which are markedly 
susceptible to the action of bile. The above results do not demonstrate 
any special difference between the two viruses and bacteria but they 
indicate that, contrary to what has been set forth by Sanfelice, the 
contagion in the case of fowl pox is certainly of a living nature. 

A series of experiments were then performed in order to obtain 
evidence as to whether the view held by Sanfelice regarding the 
fluid nature of the contagion as opposed to a contagium animatum 
held good. This author asserted that material from the lesions 
remained virulent after treatment with 1 per cent, caustic potash for 
24 hours and subsequent neutralisation with 1 per cent, acetic acid. 
Friedberger, however, showed that when these substances were 
tested on the virus according to the technique above described by him 
the fowl pox virus was destroyed within five minutes by caustic 
potash and greatly reduced in virulence by acetic acid in the same time. 
The methods employed by Sanfelice were then repeated, the fowl 
pox material was ground with sand, mixed with four times its bulk of 1 
per cent, caustic potash, allowed to remain 14 hours at room tempera¬ 
ture, and filtered through linen. The viscid filtrate was mixed with 
(C540) o 



Table — Lethal Concentration in 1 Hour and 18 Hows. 


Diseases due to Filterable Viruses. [March 30, 1919. 


* H I 

I i II 


A A V V 


A V 


V V V V a A V V 


: A A 


1 i i I I 

i xil 1 

a AAA 


HO rtg rtp J® -P Jp rtP -P "to 


P to 

**Jo ,-<jo hH h}h i-4-i Hh 


A A A A A A A A 


is ill 


W *- 1 g P P 

hP HjO HO 
*0 P* pi 
H« |en 


IS p 

hS HiO 


nb h*o 

- g 


|» l« P* P* 


J-i 


I IO lo 

I 


AAA 


| -g | n| 


•f'l’l I 4 “I'll : : : : - 1 -f 


t-r* 

A A 


1 -H 1 •I’l 


ill : 

ee 2 a « 

II g*° 

sili 


»^iecot*QOo>OH« 


^ (ft « t« qo o 


Between two columns no difference. ( >) ( < ) No appreciable difference in either direction. 







Vol. 7. No. 1.] Diseases due to Filterable Viruses. 


35 


twice its volume of 1 per cent, acetic acid. The flocculent colloidal 
deposit was collected on filter paper and washed with sterile distilled 
water and transferred on to the breast of a normal pigeon. As controls 
in this experiment a small quantity of the slimy filtrate was placed 
on the breast of a normal pigeon, and so-called nucleoproteid prepared 
in the same way from the skin of a normal pigeon was inoculated 
likewise on to another healthy pigeon. The pigeons inoculated 
with the nucleoproteid and slimy filtrate from the diseased skin 
developed fowl pox whereas the pigeon inoculated with material from 
the norfnal skin remained healthy. Friedberger proceeds to show 
that the positive results could only have been obtained through the 
failure of the chemical agents to act on the coarse particles that would 
be capable of passing through linen. 

The failure to eliminate the infection from fluids by means of 
centrifugation does not necessarily indicate that the virus is of a 
fluid nature inasmuch as it might be constituted of extremely light 
fine particles. Ultra-violet light exhibits a somewhat lesser effect 
upon the fowl pox virus than upon B. prodigiosus. The addition 
of a fluorescent substance to the emulsion brings about a much 
enhanced effect. In the absence of fuchsin the virus is not completely 
destroyed in ten minutes whereas in the presence of 1-10,000,000 of 
this colouring material destruction is complete. In 20 minutes the 
virus is completely destroyed by the action of the rays ; B. prodigiosus 
is killed in five minutes. 

Burnet claims to have produced fowl pox lesions on the eyelids of 
birds by feeding them with the virus mixed with meal. Friedberger 
describes experiments in which pigeons were fed with virus, great 
care being taken that it did not come into contact with the skin. 
The results were negative. 

Rem linger (P.). La dlffuslbtlltt du virus Rablque. [The Diffusi- 
bility of the Rabies Virus.]— Ann. Inst. Paste/ur, 1919. Jan. 
Vol 33. No. 1. pp. 28-52. 

There appear to exist only three records of experiments dealing 
with the subject of the diffusibility of the rabies virus. Bujwii> 
showed that the virus passed from a rabid calf brain to a healthy 
calf brain after having been kept in contact for a few days in an 
atmosphere freed from oxygen. Nitsch (1905) repeated this experi¬ 
ment, with success, and also showed that if the brain of a rabid rabbit 
was placed in distilled water or in normal saline solution the virus 
passed into the liquid after 23 hours. This author also stated that 
the virus was to be found in much larger quantity in the grey matter 
of the brain than in the white matter during the first stages of the 
disease and up to the time of death, but after death the white matter 
increased in virulence at the expense of the adjacent grey matter. 

The following experiments were performed by Remlinger to 
ascertain the diffusibility of the virus outside the living body. 
The brains of rabbits that had died of rabies were washed with sterile 
water, placed in a vessel containing Locke’s fluid for from one to 
three days and kept at 37° C. or at laboratory temperature. The 
liquid was then filtered through Chardin paper in order to withhold 
(CS40) 
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the great majoritv of the contaminating organisms and 2 to 3 c.c. of 
the filtrate were injected into the neck muscles of the rabbit or guinea- 
pig. In a series of 15 experiments performed in this way in which 
30 guinea-pigs were inoculated 20 remained healthy, three died of 
septicaemia following upon the inoculation, while seven succumbed 
to rabies. 

This passage of the virus into Locke s fluid could not be accounted 
for by the multiplication or growth of the virus in the liquid inasmuch 
as the results were obtained even at a temperature of 10 to 15° C. 

In one series of experiments positive results were obtained 
when the surrounding liquid consisted of 0-8 per cent, saline solution. 
Three animals died of rabies out of 30 inoculated. These experi¬ 
ments were conducted in exactly the same manner as in the case of 
those performed with Locke’s fluid. 

It might be held that the presence of the virus in the liquid was 
due to the disintegratioil of the brain matter as the result of decom¬ 
position but the following two series of experiments contraindicate 
this hypothesis. Putrefaction takes place at least as rapidly in olive oil 
or in oil from the fruit of Argania sideroxylon as in salt solution or in 
Locke’s fluid, but when rabid brains were placed in either of these oils and 
kept as in the previous experiments the filtrate subsequently inoculated 
into rabbits or guinea-pigs, generally in 20 c.c. doses, failed to set up 
rabies. When putrefaction was suppressed by placing the infected 
brains in glycerine and then keeping as above, filtering and inoculating 
as before into rabbits or guinea-pigs the results were as follows. Out 
of 30 animals inoculated 19 remained healthy, 5 died of septicaemia 
following upon the inoculation, and 6 died of rabies. 

Further experiments are recorded in which it is shown that the 
virus is capable of passing from an infected to a healthy brain kept 
in glycerine. The brains need not be kept in the dark for transmission 
to take place. Positive results were obtained in about one third of 
the experiments. It was also found that diffusion occurred to the 
same extent around the brain of a rabid dog as around those of the 
rabbit and g> urea-pig. The virus was in addition found to be capable 
of passing into the brains of animals naturally immune to rabies, such 
as the fowl or the turkey. In the same way the virus was found to 
pass into the liver and kidney of healthy animals when these tissues 
were suspended in glycerine with rabid brains. The author then 
summarises the results of experiments which have already been referred 
to in this Bulletin [Vol. 6, No. 3, p. 184] showing that post-mortem 
diffusion of the virus in animals dead of rabies takes place so 
infrequently that this matter is of negligible importance. 

The author then proceeds to discuss the problem as to what is the 
real nature of the rabies virus in view of its property of diffusing 
in vitro in certain liquids and organs. The absence of Negri bodies 
in the previously healthy brain which had become infective through 
contact with rabies brains goes against the view that the Negri bodies 
are of the nature of parasites. It appears more probable that they 
are the products of tissue reaction. 

Moreover, if the spleens of animals dead of anthrax, tuberculosis, 
or glanders are suspended in glycerine the liquid may be subsequently 
inoculated without danger into a susceptible animal although the 
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glycerine acts as a preservative on the causal organisms of these diseases. 
The virus differs from chemical substances and solutions in that it 
will only traverse a comparatively coarse filter; also high power 
centrifugation exerts a just appreciable effect upon the distribution 
of the virus in the fluid. After further argument the author emits 
the opinion that the virus represents a transition form between the 
visible micro-organisms and the colloids, diastases or toxins, thus 
approaching in some degree Beijerinck’s conception of a conlagium 
vivum fluidum, invoked as the cause of the “ mosaic ” tobacco disease. 


MISCELLANEOUS. 

Archibald (R. 6.). A Mycosis of Turkeys. — Jl. Comp. Path. & Therap., 
1918. Dec. Vol. 31. Pt. 4. pp. 257-260. With 4 text-figs. 

In this short note the author gives a description of lesions found 
on the head of a turkey forwarded to him at the Wellcome Research 
Laboratories, Khartoum, from Nyasaland. It was stated by the 
owner of the bird that many of his young turkeys had suffered from 
a disease in which lumps appeared on their heads and neck and 
occasionally on their knee-joints. The disease apparently had a 
predilection for young birds, usually attacking those between seven 
days and six months old, with a case mortality of 75-85 per cent. 
Older birds, however, rarely acquired the disease. The owner further 
stated that the prophylactic measures employed, viz., isolation and 
disinfection of the bird coops had failed either to prevent or eradicate 
the disease and that the various disinfectants applied to the lesion 
had proved a therapeutic failure. 

From the photograph and description of the lesions they appear 
to bear, as the author himself admits, a most striking similarity 
to those of epithelioma contagiosum avium, or fowl pox [see this 
Bulletin, this number, p. 31]. Sections of the necrosed areas or 
ulcers stained by Gram-Weigert’s method showed dense masses of 
coccal bodies morphologically resembling the spores of a fungus. 
These were Gram positive, circular, and varied from '7 to 1*2// in 
diameter. The larger spores apparently had a double-edged contour 
enclosing a paler staining central area. In the more superficial 
parts of the lesions they were found in dense aggregations limited 
by a wall or capsule, such aggregations resembling ascospores. Fungal 
filaments were, however, never found. The condition was not con¬ 
sidered to be one of fowl favus or “ white comb.” 

Macalister (G. H. K.). Kumri. Combined Diffuse Sclerosis and 
Central Poliomyelitis of Horses. —Memoirs Dept. Agric. India, 
Vet. Series. 1917. June. Vol. 2. No. 8. pp. 207-261. With 
6 plates. 

In his introduction to this somewhat lengthy dissertation on kumri 
the author defines the condition as “ a chronic incurable disease of 
horses, characterised by inco-ordination and loss of power in the 
hind limbs, but not attended with obvious visceral disturbances, 
wasting of muscles or trophic skin lesions. It occurs in India, Ceylon 
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and the Federated Malay States, while a similar disease is known 
in China ; but in India its incidence is restricted to certain Provinces. 
Australian horses are far more susceptible to attack than country- 
breds although the disease is not unknown among the latter. Similar 
affections possibly of like aetiology occur among cattle and other 
animals.” 

After dealing briefly with the records of the earliest known authenti¬ 
cated cases of kumri the author devotes a short chapter to the main 
characteristics of a typical case, “ as a consideration of the appearances 
presented has an important evidential value in determining the 
type of paralysis present and the probable nature of the underlying 
pathological lesion.” 

A lengthy discussion is then given of the various etiological theories 
stated to be held at the present day by various investigators and others 
interested in the disease and which may be classed under the four 
following headings:—“ (1) filariasis, (2) vegetable poison, (3) specific 
micro-organism of unknown type, (4) unfavourable climatic con¬ 
ditions and general surroundings or factors producing general 
disturbance of health to which kumri is secondary.” Under the 
heading filariasis the author analyses the evidence on which is based 
the commonly held theory that the disease is caused by oculan filariasis. 
This condition is set up by a worm, probably an incompletely developed 
form of Filaria papiUosa Rudolphi, and the very frequent association 
of this parasite with kumri lends considerable prima Jacie support 
to the view that they are etiologically connected. 

The suggestion that the disease may be due to vegetable poisoning 
was put forward on account of the fact that the symptoms in lathyrism, 
caused by the ingestion of certain Indian pulses, in man somewhat 
resemble those of kumri in horses, but the symptoms shown in that 
form of poisoning in horses, however, differ very considerably from 
those of kumri. • 

Although no investigators have succeeded in finding a specific 
organism in kumri the suggestion has frequently been made that 
some such factor is responsible for the disease and that workers 
should pursue definitely a line of research directed to the discovery 
of this agent. Comparison may be made with the human disease 
known as anterior poliomyelitis, which has been demonstrated to 
be due to a virus, but the courses of the two diseases show important 
differences. 

The part played by climatic conditions, etc., is undetermined, 
although in so-called typical kumri districts there is a damp soil 
and damp atmosphere trying to both man and animals that are 
imperfectly acclimatised. 

The material for the research work described in the paper was 
obtained from 23 cases of kumri from Assam, Bihar, and the Deccan. 
In 18 cases a complete investigation was possible. 12 animals were 
sent to Muktesar or Bareilly, kept under observation for varying 
periods, destroyed and examined. The six remaining cases, obtained 
during the course of a tour in Assam were killed and examined on 
the spot and the material obtained at the autopsy brought up to 
Muktesar for further scrutiny. The cases were fairly representative 
of the disease in all its stages; two of them were country breds, the 
rest Arabs or .walers. Their ages ranged between 7 and 16. The 
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pathological characters of the series of cases are surveyed as a whole. 
The investigation at the time of publication is said to be far from 
complete, as the greater part of the histological work on the oentral 
nervous system was still unfinished. 

Repeated microscopic and cultural investigations of the blood 
and the cerebro-spinal fluid, of the central nervous system, and other 
tissues and organs failed to show the presence of any micro-organisms, 
bacterial or protozoan. No inoculations were performed in these 
cases, but a previous series of experiments carried out by Colonel 
Holmes gave uniformly negative results. 

A heavy infestation of the intestinal tract with sclerostome worms 
was noted in some of these cases; five out of 34 cases had a history 
of ocular filariasis, and, as regards signs of filariasis elsewhere, out 
of 22 cases six showed calcareous nodules in the liver, and two of 
these also showed similar pulmonary lesions. Careful search was 
made for these parasites in the cerebro-spinal fluid and in the medulla, 
but with negative result. In one case worms were present in the 
aorta and in the pulmonary artery near the base of the heart. 

In two cases only did examination of the blood show any evidence 
of anaemia. No case showed any marked leucocytosis. The maximum 
degree of eosinophilia was 5 per cent., the average being 2‘5 per cent. 
The heart was normal in every case. In five cases only was the bone 
marrow inspected; one of these showed considerable normoblastic 
reaction, the whole of the bone being occupied by red marrow. In 
the majority of cases the liver showed no pathological change; six 
showed calcareous nodules of the type attributed to filarial infection. 
The stomach did not show any abnormal changes. In three the 
small intestine showed congestion with inflammatory changes in the 
mucosa and abundant muco-secretion. The large intestine showed 
worm lesions in almost every case. Two cases showed a sub-acute 
interstitial nephritis. Foci of calcification were seen in the lung 
in two cases. No morbid changes were found in the spleen. 

Paraffin sections of various parts of the brain and spinal cord were 
obtained for histological examination and, as staining methods, the 
author adopted certain adaptations of Mann’s modifications of the 
Pal-Weigert and the Marchi processes. 

A brief description of the normal disposition of the various tracts in 
the white matter of the spinal cord is given. In the majority of cases 
there was no naked-eye change observable in connection with the 
brain or cord. Three of the brains, however showed a condition 
of chronic fibrinous lepto-meningitis over the mesial portions of 
the cerebral hemispheres. In one case there was evidence of a 
considerable degree of cerebral congestion. None of the brains showed 
any basal meningitis. None of the spinal cords showed any significant 
meningitis. In three cases, corresponding to the brains above referred 
to, the dura mater over the brachial swelling showed on its internal 
aspect a ground-glass appearance in contrast to the smooth shining 
appearance in other regions. Inspection of the cut surfaces of the 
cord in different regions showed, as a rule, little or nothing abnormal. 
In two cases the grey matter in the lumbar region showed marked 
disorganisation with appearances of haemorrhage and necrosis. Two 
other cases, which clinically had shown the most severe symptoms, 
showed slight congestion of the white matter particularly in the 
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lateral columns in the lumbar region. In no case were any definite 
areas of softening to be seen, or any ecchymoses in the white matter 
of the cord; punctate haemorrhages were, however, seen in the grey 
matter in a number of cases. The histological changes, which appear 
to have been fairly striking and constant in character and involve 
a somewhat highly technical description, are enumerated briefly in 
the following quotation. 

[It is not clear whether the author made a comparative study of the 
histological structure of the Bpinal cords of normal horses in order 
to demonstrate the specificity of the lesions described by him.—E d.1 

The characteristic lesion of kumri is thus seen to be a diffuse 
sclerosis involving no complete or even extensive obliteration of any 
individual tracts of the cord, affecting principally the propriospinal 
tracts and to a lesser extent the efferent fasciculi of the lateral column 
and the efferent posterior tracts. Certain definite lesions of the 
cell groups of the grey matter are also present, but it has been seen 
that degenerative changes in the fasciculi directly associated with 
these groups are less marked than in the other tracts of the white 
matter. It is hoped that a more extensive study of the histological 
changes will explain this and some of the other inconsistencies. 

“ The lesions above described, however, are sufficiently extensive 
to produce a definite impairment of the kinesodic functions of the 
wh'te matter of the spinal medulla, and it is possible to bring them 
into rough corelation with the clinical manifestations characteristic 
of the disease.” 

Microscopical and chemical examinations of the cerebro-spina) 
fluid were made. The number of cells per cubic millimetre ranged 
from 40 to 120, but the average reading was between 50 and 60. 
Microscopic examination of the centrifuged sediment showed that the 
great majority of the cells were lymphocytes, only a very small 
number of polymorphonuclears being present. In no case were 
macrophages, indicative of haemorrhage, observed. The chemical 
examination of the fluid was carried out on the lines indicated by 
Mott (1910). The average quantity of protein present was *4 per 
cent, and this figure showed surprisingly little variation in different 
cases. In no case did the test for cholesterol give a positive result 
but a Bmall quantity of choline was present in one of the samples 
examined. The presence of protein in excessive amount or of the 
above mentioned abnormal constituents of cerebro-spinal fluid is 
said to be indicative of nervous degeneration. Tested with Fehling’s 
solution the fluid appeared to contain no reducing substance. 

The author’s investigations close with a series of serological 
tests comprising a number of complement fixation experiments, 
using worm extracts or extracts of liver containing filarial 
lesions as antigens. Positive results were obtained with the worm 
extracts, but it was difficult to obtain a horse not affected with 
sclerostomes to act as a normal control. The experiments with the 
liver extracts apparently gave no results. 

The author concludes the paper with a detailed discussion of the 
foregoing results. His final conclusions are as follows :— 

“ (1) Kumri is a paraplegic disease of horses, associated with a diffuse 
sclerosis of the white matter of the Bpinal cord, affecting principally the 
propriospinal tracts and to a lesser extent the fibres of the lateral efferent 
and posterior afferent tracts. 
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“ (2) No causal micro-organism has been isolated from cases of kutnri. 

“ (3) Filariasis and kumri are often coincident, but this is to be regarded 
as a chance conjunction and not as implying a causal relationship. This 
applies also t-o other types of helminthiasis. 

“ (4) It is possible that kumri may be due to some type of vegetable 
poisoning or mould intoxication. In the present state of knowledge, 
this is no more than a speculation, which future research may establish 
or demolish. 

“ (5) The disease occurs most commonly in low-lying districts subject 
to inundation, and is favoured by warm moist climates. These conditions 
play some part in the production of kumri, either as a predisposing agency, 
or primarily as the direct eausus morbifieans. That it is the primary cause 
of the disease can only be established by the exclusion of all other possible 
causes. 

“ (6) The condition is incurable, but general treatment may possibly 
arrest the degenerative processes in those nerve-elements, where these 
changes have not reached the stage of complete disorganization. 

“ (7) Until the nature of the causal agent is known, no specific preventive 
measures can be suggested, but ordinary general hygienio precautions 
may be followed with advantage.” 


Stadhouder (L.). Myelitis Transversalis. — Nederl.-Ind. Blad. v. 

Diergeneeske Dierent. 1918. Vol. 39. No. 5. pp. 463-477. 

In 1916 the author observed among eleven riding horses an outbreak 
of disease suddenly occurring, in which the most marked symptom was 
paralysis of the hind quarters. The disease, it is stated, was similar 
to that described by Sohns in Java in 1917 and diagnosed as infectious 
anaemia [see this Bulletin, Vol. 5, No. 4, p. 257]. The author 
provisionally gave it the name of “ X ” disease. It was ascribed 
by another veterinarian to sclerostomiasis, but, although sclerostome 
worms might predispose towards the disease they could on no account 
be held to be the actual cause. 

The symptoms to commence with were somewhat indefinite and 
were generally manifested as inco-ordination or stiffness of the hind 
quarters. This stiffness was much more pronounced on some days 
than on others. In some horses the paralysis seemed to affect more 
especially the suprascapular nerve while in others facial paralysis 
was marked. On further examination the diagnosis of this disease 
resolved itself into either paralytic haemoglobinaemia (equine 
haemoglobinuria) or myelitis transversalis. The author summarises 
the descriptions given of these two diseases as they occur in other 
countries and then gives with a little detail the clinical symptoms and 
lesions observed by him in the cases brought to his notice. His 
conclusions are somewhat as follows:— 

1. The so-called “ X2 ” disease is identical with that described in 
India, originally by Hayes, under the name Kumree. 

2. Hayes’s differentiation between congestion of the spinal cord 
and Kumree is applicable in the case of this disease and what appeared 
to be paralytic haemoglobinaemia corresponded with congestion of 
the spinal cord as described by him. 

3. The possibility that the purely nervous disease described as 
Kumree by Hayes is identical with that occurring in Java and now 
called Myelitis transversalis is increased by the fact that Hayes stated 
that the affection was often to be observed in tropical marshy districts. 
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4. It is not impossible that incomplete recovery from paralytic 
haemoglobinaemia may develop into myelitis transversalis. 

The disease may thus be ascribed to (a) myelitis as the result of the 
parasites or toxins, (b) paralytic haemoglobinaemia due to toxins, 
with accompanying myelitis, (c) overstrain, causing paralytic 
haemoglobinaemia resulting subsequently in death or bilateral 
lameness. 

[The author’s statements are apparently to be taken with reserve 
inasmuch as his theories seem to be based entirely on clinical 
evidence and not on experimental work.— Ed.] 


REPORTS. 

Bevan (LI. E. W.). Extracts from the Report of the Veterinary 
Bacteriologist for the year 1917. —Rhodesia Agric. Jl., 1918. Dec. 
Vol. 15. No. 6. pp. 506-509. . 

In addition to the routine work of the laboratory a certain amount 
of experimental research work was carried out in connection with 
horse sickness, contagious abortion, and the inoculation of cattle 
against tick-borne diseases. 

Horse-sickness.—In his preceding annual report Bevan stated that 
156 horses belonging to the British South Africa Police had been 
inoculated against horse-sickness and that although these animals 
were treated without regard to age or condition the mortality had not 
exceeded 12 - 82 per cent. The surviving 136 horses were distributed 
to the various Police Depots, were used for patrol work throughout 
the country and submitted to far greater risks of infection than had 
hitherto been possible. 26 animals subsequently suffered from 
re-infection but of these only six succumbed and it is doubtful whether 
all of them were actually the victims of horse-sickness. This result 
was considered so satisfactory that the Commandant General felt 
justified in submitting to inoculation all remounts purchased during 
the year. The usefulness and stamina of the horses did riot appear to 
suffer adversely as the result of the inoculation. The inoculation 
of Police horses was carried out at a very small financial outlay and 
was undertaken in the first place in order to facilitate experiments, 
but the results inspired sufficient confidence to continue the work on a 
wholesale basis. In the course of this work attention was drawn to 
several phenomena associated with the disease ; among others certain 
observations were made with regard to the influence of the serum of 
an immune animal upon the virus-vaccine and a line of research was 
suggested which has since proved of great value in eliminating some 
of the difficulties previously associated with the collection and storage 
of the virus-vaccine. It is stated that this method avoids all risk 
of haemolysis and that in over 200 horses treated no animal since 
distribution has revealed symptoms of pernicious anaemia, staggers, 
hepatitis, or any of those complications which have necessitated the 
withdrawal of other systems elsewhere. 

» 
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Interesting results were obtained in connection with the inoculation 
against horse-sickness oi foals, of which 15 were placed by their owners 
for experimental treatment during the year 1916-1917. Although 
it had been stated that foals possess no greater degree of immunity 
than older animals this was found to be incorrect. In all probability 
previous experiments had been conducted with a full-strength virus 
which was of sufficient strength to kill young and old alike, but when 
an attenuated virus was used, sufficiently strong to kill 12‘82 per cent, 
of Police horses, it was found that foals yielded no reaction; those 
just weaned and up to the age of a year only occasionally showed a 
slight elevation of temperature ; older animals up to two years in some 
instances suffered from a more marked thermal reaction. These obser¬ 
vations co-incide with the practical experience of certain horse breeders. 

Contagious abortion.—By means of the agglutination test the 
disease has been detected in Marandellas, Lomagundi, Bindura, 
Mazunga, Salisbury, and Gatooma districts, and it is feared that it 
is much more prevalent than at first suspected. Large quantities 
of vaccine made from the dead organism have been issued and from 
reports received it would appear to have played an important part 
in the elimination of the disease, but precise information from field 
officers is not available. 

Plasmoses of cattle.—During the early part of the year 13 animals 
imported from Great Britain were inoculated and owing to unfavourable 
weather and the unsatisfactory nature of the stabling the results 
obtained were less satisfactory than usual, two Hereford bulls dying 
during treatment. In future it is proposed to inoculate imported 
bulls for the public provided they do not exceed 15 months of age and 
are not too soft or pampered or too finely bred. 

“ Until the practice of short-interval dipping becomes universal, that 
is to say, so long as areas remain from which ticks have not been eradicated 
the necessity for a safe and reliable system of inoculation against tick- 
borne diseases must exist: first, for the inoculation of cattle imported 
from tick-free countries for the improvement of our local stock ; secondly, 
for the rendering immune of animals bred on tick-free farms to be distributed 
to infected areas ; and, thirdly, for the protection of young stock borne on 
infected farms. The system of inoculation at present in use, although 
far from ideal, is fairly satisfactory, and as far as the three requirements 
above enumerated are concerned, may be regarded as a ‘ commercial risk.’ ” 

British East Africa. . Department of Agriculture. Annual Report 
of the Veterinary Department for the year ending 31st March 1918. 

[1917 ?] [Stordy, R. J., Chief Veterinary Officer.] pp. 87-94. 
1918. Nairobi: Govt. Printer. 

Diseases of Cattle .—East Coast Fever. Owing to the spread of this 
disease on the Uasin Gishu Plateau and the absence of many of the 
settlers on active service it became necessary to modify the quarantine 
regulations in that district. Over 100 dipping tanks are now reported 
to be in use in the Protectorate but their further construction appears 
to have been in abeyance during the year. Considerable losses have 
occurred among cattle drawn from the Kitui district as the 
animals have to pass through the heavily infected area of Machakos 
on their way to Nairobi. The importance of maintaining dipping 
fluids at proper strength is emphasised. The number of samples 
analysed during the year was 984. The results of the analyses were as 
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follows:—within 10 per cent, of correct strength 58'8 per cent., from 
11 to 20 per cent, above or below strength 22‘3 per cent., more than 
20 per cent, above or below strength 18'9 per cent. 

The quarantine on the Thika district established in 1915 owing 
to the occurrence of trypanosomiasis has now. been confined to two 
farms. The measures adopted in dealing with the outbreak consisted 
in quarantine of all infected farms, periodic examinations of the blood 
of all cattle in the area, slaughter of all infected animals, and payment 
of compensation to owners. The number of animals found to be 
infected and destroyed was 249. The trypanosomes found were of 
the vivax and dimorphon types and the tsetse flies caught were Glossina 
brevipalpis, G. hngipennis, and G. pallidipes. Only one specimen 
of each was found in 1$ years. Although in most cases the infection 
was most probably conveyed through the medium of tsetse flies cases 
were, however, found on a few farms in which no tsetse occurred; 
Stomoxys may have been the transmitting agents in these cases. 

Only a few cases of anthrax came under, notice during the year. 

Pleuro-pneumonia spread considerably in the Masai Reserve and two 
outbreaks occurred on the farms of Europeans. Veterinary surveys 
have been carried out in this area with a view to ascertaining the 
extent of disease and when this is completed it is proposed to form 
cnarantine camps and carry out inoculations. Measures have been 
taken to prevent the further spread of the disease from the Reserve 
by prohibiting the movement of cattle out of it. 

Contagious abortion appears to be widespread in most of the native 
reserves of the Protectorate and has been known to the natives for 
generations past. 

Rinderpest occurred in 13 outbreaks and when sufficient staff was 
available the disease was suppressed by the double inoculation method. 
In the case of one outbreak there was abundant evidence to show 
that it was due to game, such as buffalo, eland, reed buck, and bush 
buck, as numbers of these were found dead from the disease. The 
number of deaths directly due to the double inoculation was established 
at f per cent., and 2 per cent, of the animals aborted. 

Outbreaks of blackquarter were reported in four districts and also 
in three native reserves. 

Diseases of Equities. —Several cases of epizootic lymphangitis 
occurred in and around Nairobi and one case at Fort Hall. Treatment 
with potassium iodide proved successful in many cases but owing 
to the increased cost of this drug the treatment could not be carried 
out in many cases for a sufficient length of time to ensure a cure. 
Many cases of ulcerative lymphangitis were reported during the year. 
As the causal organism is ubiquitous the disease had been deleted from 
the list of compulsory notifiable diseases but later, inasmuch as many 
infected animals were found at work with discharging soies all over 
their bodies, it was decided to make the disease notifiable once more. 
No cases of glanders occurred during the year. Horse-sickness, 
however, was particularly rampant and districts hitherto known to 
be free from the disease were visited by this epizootic. 

The principal sheep and goat diseases which came under notice were 
sheep and goat scab, Nairobi sheep disease, contagious foot rot, 
verminous gastro-enteritis, and contagious pleuro-pneumonia of the 
goat. 
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An outbreak of suspected East African swine fever was reported near 
Nairobi. A few statistics are appended with regard to live stock 
importations, meat inspection, trade stock, the Fort Teman quarantine 
Boma, brands and the permit system. 

The Annual Report of the Veterinary Bacteriologist for British 
East Africa for the same year (pp. 95-100) does not contain anything 
of striking importance. Statistics are given with regard to the results 
of examinations of specimens and slides received for diagnosis, the 
manufacture of rinderpest anti-serum and blackquarter, colon- 
bacillosis, and ulcerative lymphangitis vaccines. 

Falkland Islands. Annual Report of the Chief Inspector of Stock 
[Atkins (W.)] for the Year 1917-1918. 3 pp. fcap. 1918. 

Stanley: Stock Dept. [Report to Colonial Office.] 

This report, dealing chiefly with statistics, contains very little 
mention of disease, from which the Islands appear to be comparatively 
free. Certain flocks of sheep appear to be infected with lice, and 
ophthalmia is said to be still prevalent among some flocks, but it is 
becoming less frequent each season. 

North Western Frontier Province, India. Report of the Civil 
Veterinary Department [Quirks T. F., Superintendent] for the 
Year 1917-1918. 10 pp. fcap. With 14 tables. 1918. Peshawar: 
Punjab Frontier Press. 

During the year under report the Staff of this Department was 
■considerably under strength owing to the absence of members on 
military duty. The number of deaths from contagious diseases, 
however, unfortunately proved to be very high, viz., 2,904, as compared 
with 1,827 in the previous year. 

Among horses contagious diseases were reported from all the 
districts. In all 314 cases were reported, of which 85 died. The most 
serious disease was surra, 99 cases reported, of which 80 died. The 
most serious outbreak of this disease occurred at the Thal-Parachinar 
tonga line and a number of cases also occurred in the villages of the 
Kurram Agency. The measures taken, however, to confine the disease 
were completely successful. Five cases of glanders were detected. 
Inspections of mares were carried out at all the fairs for the detection 
of dourine but no case was discovered. 

In cattle the chief contagious diseases as usual were foot-and-mouth 
disease, rinderpest, and haemorrhagic septicaemia. Foot-and-mouth 
disease was unusually rife owing to the abnormal rainfall during the 
year. Rinderpest appeared in four districts and one Agency; 1,825 
cases were reported of which 928 died. There was a large increase in 
preventive inoculation against this disease, viz., 9,190 in 33 outbreaks; 
three animals died after inoculation and 830 uninoculated animals 
died in the course of these outbreaks. 

Haemorrhagic septicaemia was reported from all the districts and 
two Agencies ; in all, 902 cases were reported, of which 725 died. 3,851 
animals were inoculated with serum against this disease in 14 outbreaks, 
and 7,219 were vaccinated in 20 villages where the disease usualjKv 
appeared. Although the rainfall during the year was abnormally? 
-high it is satisfactory to note that in the 20 villages where vaccination 
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work was carried out no outbreak of the disease occurred although 
it was prevalent in the surrounding areas. There were 17,001 cases 
of foot-and-mouth disease reported, of which 61 died. Blackquarter 
was reported from two districts and one Agency; 74 cases occurred 
of which 61 proved fatal. A few cases of contagious pleuro-pneumonia, 
gillar, mange, vil, ringworm, and cow-pox also occurred. 

A detailed account of the horse and cattle breeding operations is 
given. Regarding horse-breeding operations it is stated that the 
Province should be more self-contained in this respect and less dependent 
on outside Provinces for its requirements. 


Madras Presidency, Annual Administration Report of the Civil 
Veterinary Department for 1917-1918. [Ware, F., Superinten¬ 
dent.] 25pp.fcap. With 1 map. 1918. Madras: Supt.Govt.Ptg. 

70,018 cattle were reported to have died from contagious disease, 
as compared with 68,588 in 1916-1917. The increase was due entirely 
to the ravages of rinderpest, there being a fall tinder every other head 
as compared with the preceding year. In horses glanders and surra 
were much more prevalent than.they have ever been reported to be 
before. 

Rinderpest has increased in severity in the Presidency during each 
of the last five years until the large figure of 30,733 reported deaths 
was reached during the year under report. In the course of 600 of 
the outbreaks attended to 97,516 animals were inoculated against 
the disease. The districts where the disease caused most trouble 
during the year were Anantapur, North and South Arcot, South 
Kanara, Malabar, and Chingleput. It was proved beyond doubt 
that the primary infection in each of the frontier districts mentioned 
came from Mysore and was carried into the Presidency by cattle 
either returning from grazing as in the Anantapur district or brought 
for sale to some of the numerous cattle fairs held in the Presidency. 
In the case of each outbreak it is now suggested to close cattle fairs 
and markets temporarily in the district involved, but this advice is not 
always taken. It is hoped that when the present widespread epizootio 
has passed away a more or less imm une generation of cattle will be 
left and that it will be some time before the same trouble is met with 
again. Shilston, Second Bacteriologist, Muktesar Laboratory, who 
toured the Presidency in connection with rinderpest in January 1917, 
recommended the simultaneous method of inoculation, but this 
method has not been adopted to any considerable extent up to the 
pesent on account of the shortness of staff. After an extended trial 
m the Presidency it has to be admitted that the “serum alone” 
method of inoculation will not stamp out rinderpest in the country 
while the conditions under which it has to be used in the villages 
remain as they are. Nothing less than compulsory inoculation will 
give the serum a fair chance, for in a typical village rarely as many 
as two thirds of the cattle are produced for inoculation, and eventually 
the natives lose faith in the serum inasmuch as the inoculated cattle 
contract the disease from some uninoculated ones and perhaps die. 
The natives absolutely refuse to allow the nostrils of inoculated animals 
to be smeared with infective discharges. 
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7,962 deaths from haemorrhagic septicaemia occurred as compared 
with 8,635 in the preceding year. 12,807 inoculations were performed 
against the disease. The greatest mortality occurred in the Guntur 
district. Inoculation against this disease appears to be more popular 
among the natives than in the case of rinderpest. 

7,691 deaths occurred from anthrax as compared with 7,900 in 
the preceding year; the districts reporting the greatest mortality 
were Malabar and Kistna. 

Blackquarter produced a reported mortality of 5,483, as compared 
with 6,927 in 1916-1917. 433 vaccinations were performed against 
the disease. 

2,068 deaths were reported from foot-and-mouth disease as compared 
with 2,637 in the previous year. 

No cases of dourine were reported. 

Some remarks are next added with regard to glanders, surra, 
kumree, piroplasmoses, rabies, sheep pox, and pleuro-pneumonia of 
goats. The Glanders and Farcy Act has now been extended to the 
whole Presidency in respect of surra and this has enabled the Depart¬ 
ment to take measures to prevent the spread of the disease, but 
it may shortly be found that it is useless notifying only equines for 
surra under this Act as evidence is accumulating to show that actual 
epizootics of sun a occur amongst bovines occasionally in the Presi¬ 
dency. 

Further notes on miscellaneous work are added, together with the 
Annual Report of the Madras Veterinary College for 1917-1918. 


Nyas aland Protectorate. Annual Report Dept. Agrle. for the 
year ended 81st Mareh 1918. Veterinary Division. Report of 
the Acting Senior Veterinary Officer [db Meza, J.]. pp. 18-19, 
f cap. Zomba: Govt. Ptr. 

Owing to the threatened invasion of rinderpest from the North 
the greater part of the staff was on duty out of Nyasaland. Arrange¬ 
ments were made to supply the Nyasaland Field Force with meat 
and for this purpose large numbers of cattle had to be brought from 
country districts through dangerous tsetse belts. Routes had to be 
mapped out so as to avoid infection as much as possible. 

Demodectic mange in cattle has now almost disappeared in the 
Zomba district. The rigorous methods employed for combating 
this disease during the last few years are now giving beneficial results, 
for, whereas Nyasaland has practically rid itself of the disease, the 
neighbouring territories are experiencing considerable trouble from it. 

Bovine rod water appeared on one plantation in the Mlanga district 
and several animals succumbed to it. Following upon treatment 
with trypanblue, however, no further deaths occurred. 

Several isolated outbreaks of trypanosomiasis occurred during the 
year. One outbreak occurred at Mlanga; owing to the presence of 
Q. brevipalpis in this district it is feared that cases of the disease 
will occur from time to time. At the end of last year the Protectorate 
was threatened with an invasion of rinderpest. A Commission under 
the direction of Lt.-Col. Gray [Bee this Bulletin, Vol. 6, No. 2, p. 115] 
commenced operations on the 7th May and inoculated a large number 
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of cattle by the simultaneous method. The cattle in the North 
Nyasa district were moved south of the Stevenson Road and a cattle- 
free zone of between 20 and 30 miles was thus formed. The Com¬ 
mission was successful in its main object, viz., in preventing the 
spread of the disease southwards. 

An account of distomiasis in cattle is then given. The ordinary 
intermediate host of the fluke found in other countries —Limnaea 
truncatvla —has not yet been discovered in Nyasaland. 

Ophthalmia again gave rise to considerable trouble in cattle during 
the dry season. Profiting from past experience cattle owners now 
start treatment immediately the first symptoms appear and very 
little serious damage is thus said to be caused. The author believes 
that this disease is not infectious but caused by irritation from foreign 
matter, such as grass seeds getting into the eye. A solution of zinc 
sulphate is said to be efficacious for washing the affected eyes. A 
few cases of so-called “ three-day sickness ” occurred but the number 
was fewer than in preceding years. There was no case of rabies. 
There was a large mortality in poultry from fowl cholera. There were 
a large number of cases of tick fever in dogs, but treatment by inocu¬ 
lation with trypanblue was successful in the majority of cases. 

Trinidad & Tobago. Report of the Government Veterinary Surgeon 
for the Year 1917. [Miller J. Duncan.] 4 pp. f cap. 1918. Port 
of Spain: Govt. Ptg. Office. 

This report first deals with the inspection of imported stock into 
the Colony. With the exception of “ anthrax disease of Venezuelan 
cattle ” and strangles among American mules there were no other 
contagious diseases among imported stock during the year. As regards 
the diseases of stock in the Colony these are caused mostly by “ nema¬ 
tode and filarial parasites.” Sporadic cases of anthrax have occurred 
in different places in the Colony but in each instance with the imme¬ 
diate action taken for the protection of any in-contact stock by means 
of a single anthrax vaccine, there was no other case. Deaths from 
anthrax were found up to 10 days after inoculation, but after that 
period no further deaths occurred. In infected estates where vaccina¬ 
tion is regularly carried out every six months no cases have occurred 
and no ill-effects have followed this repeated vaccination. 

“ Granular dermic sores ” weTe found on the hgs of 20 per cent, 
of the donkeys in the Naparima district of the Colony. The sores 
were caused by the bites of flies infected with a nematode worm 
setting up on the fore limbs, especially at the knee and fetlock joint, 
pruritic patches on the skin at first, but spreading with renewed 
infections and neglect so as to form enlarged granular formations 
containing calcified parasites; sometimes the inner canthus of the 
eye and hind limbs were affected. The donkeys belonged mostly to 
East Indians and were kept in an insanitary condition. In the 
earlier stages it was found sufficient to treat the sores with tinct. 
iodi fort., sprinkle with a desiccating powder, and then apply bandages. 
The pest of flies, mostly the domestic fly and Stomoxys, in the Colony, 
especially in the Napiramas, has been extensive during the year, and 
may be due to the gradual destruction of birds and insect-eating 
animals by the mongoose. 
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A severe drought was experienced in the Colony during the early 
part of the year and during this time animals were affected with 
nematode infestations. When the animals were kept in good condition 
they resisted the attacks of these parasites but many were in an 
impoverished condition and died affected with strongyles. Early 
fumigations of five minutes duration with sulphur at three day 
intervals for two weeks cured some cases; others required further 
treatment with vermifuges such as lysol, arsenic, and sulphate of 
copper. 

The Colony continues to be free from hydrophobia. 


Younoberg (Stanton). R6sum6 of the Work of the Veterinary 
Division for the year 1917. —Philippine Agric. Rev., 1918. Second 
Quarter. Vol. 11. No. 2. pp. 83-95. With 1 plate. 

The bulk of this report deals with the measures undertaken for 
combating a severe outbreak of rinderpest in the Philippine Islands: 
this had assumed serious proportions in 1916 and continued with 
unabated virulence throughout the year 1917, causing during the 
year 33,971 reported cases and 26,951 deaths, and involving thirty 
provinces. Increased funds were allotted in order to deal with this 
epizootic. A number of provinces were visited with the disease which 
had not been infected for several years with the result that the animals 
in them were highly susceptible. It was not always possible to trace 
the source of the new infections. This can be readily understood when 
one takes into consideration the fact that not only carabaos and cattle, 
but also swine, sheep, and goats are susceptible to rinderpest and that 
these latter animals often have the disease in a mild obscure form. It 
ia suggested that infection was spread among the Southern Islands by 
means of small sailing vessels frequently carrying a few pigs or goats 
aboard. The disease now appears to have been brought under control 
in the newly infected provinces. 

Considerable quantities of anti-rinderpest serum were used in the 
various provinces, especially those in which the disease had been 
recently introduced and was causing a heavy mortality. These were 
the places where the best results were expected from the serum and 
where in reality the least satisfactory ones were obtained. This 
was accounted for by the fact that as there had been no severe out¬ 
breaks of rinderpest in many of these places for several years a 
considerable number of susceptible animals had been produced in the 
meantime; also the disease during the present outbreak was of a 
very virulent type. A considerable degree of laxity was displayed 
in carrying out measures of quarantine and isolation in the case of 
animals injected with serum. The majority of people unfortunately 
expected too much from the serum; many were of the opinion that 
the immunity conferred would last as long as a year. Experience, 
however, showed that the serum could not be depended upon to confer 
an immunity for a much longer period than ten days. Records were 
kept of animals which showed symptoms of rinderpest even within a 
week after the injection of serum. The opinions of various 
authorities are quoted in support of these statements. The method 
employed in India of mixing the animals inoculated with serum with 
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the sick ones to induce a mild infection could not generally be employed 
in the Philippine Islands, the reason being that the cattle and carabaos 
are more highly susceptible than those of India and therefore disastrous 
results might be obtained with this procedure. It is possible that 
fairly good results might be obtained with this method in the Ilocos 
province where the present rinderpest infection is very mild. 

A considerable quantity of serum was purchased and a large quantity 
of this was distributed free of charge. Tests as to the efficacy of the 
serum as a cure coincided with the results previously obtained by 
several workers, viz., that serum has no curative value for infected 
animals. The continuance of the free issue of the serum or its sale 
at half price is not recommended for the reason that the results obtained 
from serum are not commensurate with the expense involved. The 
immunity confened is too short to be of any value in the eradication 
of the disease. On the whole it is safe to say that in the provinces 
people who have had experience with anti-rinderpest serum do not 
now have the same faith in its efficacy as they possessed a year ago. 

Most of the immunising operations during the year were carried on 
in the province of Pampanja inasmuch as immunisation of cattle and 
carabaos had been begun in that province in 1914 and was steadily 
continued during the year 1915-1916. The total number of animals 
immunised at different stations during the year was 7,191 and the 
total number of deaths occurring from all causes from the time of 
entrance until the release of the animals was 274 or 3'8 per cent, of the 
number admitted to the stations. Several of the deaths occurred 
from such causes as colic, tetanus, abortion, paralysis, and injuries 
accidentally received. But the most difficult problem was presented 
by the animals that were already in the period of incubation from 
rinderpest although apparently normal at the time of arrival at the 
station and then showed symptoms within about three days after 
arrival. It was possible to save but a small percentage of these animals. 
The retention of animals under observation for some days before 
submitting them to the simultaneous inoculation was tried in an 
endeavour to eliminate this factor, but this plan did not find favour 
with owners, who considered that the three weeks period required for 
immunisation a sufficiently heavy burden. 

Of the imported animals received during the year at the Iloilo and 
Pandancan stations nearly every shipment was on arrival found to be 
infected with rinderpest; four lots of cattle imported from Hong 
Kong were found to be badly infected and considering that the voyage 
from Hong Kong to Manila lasts only 60 hours it is strange that no 
evidence of the disease was noted at embarkation. One shipment of 
cattle from India showed symptoms of foot-and-mouth disease three 
days after arrival. Two different consignments of carabaos from 
Cambodge (Indo-China) were also found on arrival to be affected with 
this disease. 

During the past four years 30,131 carabaos and cattle have been 
immunised against rinderpest by the Bureau of Agriculture. These 
animals live in rinderpest-infected districts, are not submitted to 
quarantine regulations and have had ample opportunity to contract 
the disease, but it was ascertained that less than 1 per cent, of these 
animals subsequently contracted rinderpest. Experience seems to 
indicate that immunised sucking calves lose their immunity after a 
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year or thereabouts. This is not a serious defect as these animals can 
be returned to be immunised at the end of this period and still not 
cause the owner much inconvenience, as then they would not be old 
enough to work. Further experiments are being conducted to test 
the immunity conferred upon sucking calves by simultaneous inocula¬ 
tion. This will be reported upon in detail when more definite con¬ 
clusions have been arrived at. 

In conclusion it is recommended that “ immunisation properly applied 
is the surest method for the control of rinderpest, and with judicious 
extension will be one of the prime factors in the eradication of 
rinderpest in a short time and without the necessity of observing 
the fundamental principles of sanitation and hygiene.” 

Further notes are added on foot-and-mouth disease, surra, glanders, 
hog cholera, anthrax, and haemorrhagic septicaemia. 

Dealing with the work of the Veterinary Research Laboratory 
attention is called to a new form of pneumonia discovered in swine 
and alluded to in the Animal Report for 1916. During the past year 
additional work has been done on this disease. It has been found 
that the causal organism is a “ pseudomomas.” The symptoms are 
similar to those of the chronic form of swine plague and the lesions 
are also very similar to those of this disease. The organism is said to 
be easily cultivable on artificial media and is pathogenic to rabbits 
and guinea-pigs causing a severe septicaemia when injected subcutane¬ 
ously, the animals succumbing in two to three days. A method for 
immunising against this disease is being worked out and so far 
favourable results have been obtained. 
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DISEASES DUE TO PROTOZOAN PARASITES. 

Hohnby (H. E.). Some Notes on the Use of Tartar Emetie in the 
Treatment of Domestic Animals affected with Trypanosomiasis.— 

Vet. Jl. 1919. Mar. Vol. 75. No. 3. pp. 89-103. 

In this paper Hornby first gives a good summary of the history 
of the employment of tartar emetic in the treatment of protozoan 
diseases; he then summarises what appears to be very extensive 
experience relating to the use of the drug in the treatment of fly-struck 
animals from 1913 to 1918 in Northern Rhodesia and at the seat of 
military operations against the German Forces in East Africa during 
the last three years. 

A' safe single dose for the horse, mule, ox and even donkey is one 
gramme and for sheep and goats 01 gramme, administered intra¬ 
venously in 4 per cent, watery solution. Some preliminary experi¬ 
ments demonstrated the high toxicity of the drug for T. brucei both 
in vitro and in vivo ; for example, intravenous injection of 70 c.c. of 
a 1 per cent solution into a mule whose blood was rich in T. brucei 
caused the disappearance of the parasites in the blood in half an hour. 

Subcutaneous injections of the drug cause’intense necrosis while 
intramuscular inoculation, in combination with substances such as 
olive oil and camphor to allay the irritation, did not appear to produce 
superior results to the intravenous mode of administration. It is 
admitted that it is not always easy to ensure that all the solution 
enters the vein in the case of restive cattle; On rare occasions the 
doses recommended above proved toxic and the susceptible animals 
in such cases were not necessarily small ones. 

The toxic effect of antimony appears to be cumulative to that of 
arsenic and some deaths occurred in horses and mules that had been 
heavily dosed with white arsenic or given sodium arsenite intravenously 
prior to the emetic treatment. The cumulative toxic effect of the 
drug is generally revealed by different degrees of colic, varying from 
mere uneasiness to the severest manifestations of abdominal pain, 
accompanied by sweating, blowing, cyanosed mucous membranes, 
and rapid weak pulse ; there may be salivation, purging, and rarely 
attempts at vomiting. 

In Angust, 1913, 600 “ grade ” cattle en route to the South passed 
through a thick fly belt in Serenje, Northern Rhodesia. Out of the 
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450 survivors examined three months later 50 had the. appear¬ 
ance of fly-struck animals, and T. congolense was discoverable 
on blood examination. The affected animals were each given an 
intravenous injection of 1 gramme tartar emetic followed by a course 
of nine arsenious acid powders (three of 1 gramme, three of 1’5 gramme 
and then three of 2 grammes), the powders being administered on 
alternate days. As the result of this treatment more than 40 recovered 
so completely that six months later they crossed the Zambesi River 
as healthy cattle. „ 

During 1914 several small lots, aggregating 100 head, of fly-struck 
cattle were treated in the vicinity of Fort Jameson, Northern Rhodesia ; 
the results obtained were conflicting. On two farms lying 30 miles 
south-west of the township the author was able to cure 14 out of 24 
affected oxen. On farms lying north of the township, however, 
where tabanids were numerous, treatment produced merely temporary 
improvement and cures were almost impossible to effect. Palliative 
treatment alone cannot be justified on farms inasmuch as there is 
a danger of keeping alive reservoirs to serve as foci for fresh outbreaks 
by adopting such a course. On transport routes, however, it is 
necessary, on the other hand, very often to prolong as much as possible 
an a nima l’s working life. 

Owing to the amountof labour required in administering the arsenic 
by the above method the author was led to enquire into the value of 
this part of the treatment. It was found that while heavy doses of 
white arsenic would clear the circulating blood temporarily it was 
almost impossible to effect a cure with white arsenic alone owing to 
its toxicity for the host’s body. Three cattle treated with two or 
three injections of tartar emetic alone were, however, cured. 

Early in 1915 the author treated a number of transport oxen that 
had to pass through about 100 miles of fly belt south of Kasama. 
While passing through the belt the oxen were given daily doses of 
about 10 grains of white arsenic. Not more than half the animals 
were showing pronounced symptoms when curative treatment was 
commenced consisting in the administration of 60 c.c. of 2 per cent, 
tartar emetic to each beast with in addition a course of arsenic powders 
in some cases. Every ox relapsed and although prior to the injection 
trypanosomes were only seen in the blood of a few animals yet after 
relapse T. congolense and T. vivax mixed were readily seen in almost 
every beast. The injections were repeated several times but no cures 
were obtained. 

' Towards the end of 1915 the author was in charge of transport 
oxen passing through the strip of Portuguese East Africa that lies 
west of Nyasaland. The oxen had to travel over 300 miles after 
passing through the first fly belt. Oxen showing fever or parasites 
(generally T. congolense, rarely T. vivax) were immediately injected, 
with the result that even next day they would show marked improve¬ 
ment. At the end of the journey 100 animals suspected of being fly- 
■ struck were injected and the dose repeated after a fortnight. Six 
months later 75 of these were able to undertake the return journey. 

During 1916 the author successfully treated a number of T. congolense 
infected animals in North Nyasaland and near Fort Jameson with, 
two injections of tartar emetic given at about 10-day intervals. At 
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about the same time a single injection was given to a few cattle infected 
with T. vivax ; sufficiently good results were obtained to confirm 
the opinion held in common with several other workers that this species 
is at least as susceptible to tartar emetic as is the smaller, commoner, 
T. congolense. 

As compared with the results obtained in the treatment of bovine 
trypanosomiasis, the author’s efforts to cure equine trypanosomiasis 
resulted in complete failure. During 1917 and 1918 more than 200 
horses, mules and a few asses were treated. In 55 of these cases 
the blood was microscopically examined and T. brucei alone was 
identified in 42, T. congolense in 5, T. vivax in 1, mixed T. brucei and 
T. congolense in 6, and mixed T. vivax and T. congolense in 1. It 
was very probable that some of the cases classified as harbouring 
T. brucei also contained T. vivax, as it is impossible in the case of 
a mixed infection to distinguish between T. vivax and some of the 
long forms of T. brucei. Most of the animals were " struck ” in the 
southern parts of what was German East Africa. 

A number of prophylactic experiments were made in the treatment 
of equines that had to pass through fly country. One experiment 
described showed that “ until some better method is made known it 
is worth while injecting mules every five days while they are in ‘ fly.’ 
It will not prevent them contracting infection but it will check fever 
and conserve energy. It is, however, palliative, not prophylactic.” 
Each dose was 25 c.c. of a 4 per cent, solution of tartar emetic. 

The injection of trixidin (30 per cent, suspension of Sb 2 0 8 in olive 
oil), intramuscularly, into one horse caused such a severe local reaction 
that it could not proceed into the fly belt. 

A donkey was given 50 c.c. of a 2 per cent, camphorated oily sus¬ 
pension of tartar emetic as recommended by Van Saceghem and 
Nicolas [see this Bulletin, 1917, Vol. 5, No. 1 , p. 21] intramuscularly 
and a horse and a mule 70 c.c. each of the same suspension. Simul¬ 
taneously they were inoculated subcutaneously with a drop of blood 
rich in T. brucei and T. congolense. In no case did T. congolense 
appear in the circulating blood but T. brucei were found later in all 
the animals, after 15 days in the donkey and after 13 days in the horse 
and mule. Another donkey received 50 c.c. of this suspension and a 
drop of blood rich in T. brucei only; trypanosomes appeared six days 
later. Three mules and 2 donkeys infected with both T. congolense 
and T. vivax or T. congolense alone suffered relapses after the adminis¬ 
tration of from one to three doses of tartar emetic alone, but two of 
these mules recovered by administering the tartar emetic alternately 
with sodium arsenite or sodium arsenite and atoxyl. 

In an attempt to cure T. brucei infection in mules tartar emetic 
and sodium arsenite were administered intravenously alternately 
every three or four days over a period of 28 days. The dose of emetic 
was 60 c.c. of a 2 per cent, solution and of sodium arsenite 7 grammes in 
70 c.c. Not a single cure resulted. 

Forty cases of T. brucei infection received individual attention, 
involving variations in dosage, methods of administration, and com¬ 
binations with other drugs. The results are summed up by stating 
that “ alone or combined with other drugs there is no known method 
by which Tartar Emetic can be used to effect the cure of equines 
affected with T. brucei .” Formalin, ammonium bichromate, quinine, 
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optochinin, orpiment, trixidin, and tryparoean are stated to be 
among the drugs tried. Three mules only out of 140 infected did 
not suffer a relapse for more than two months after one month’s 
treatment; they then only gave a temperature reaction but their 
blood was negative even when tested by inoculation of 50 c.c. 
into a susceptible animal. These animals were capable of doing work 
and apparently tolerant of trypanosomes. The author concludes a& 
follows:— 

“ On account of its solubility, low toxicity and high trypanocidal 
action, Tartar Emetic is probably the most valuable drug available for 
use on a large scale in the treatment of domestic animals affected with 
trypanosomiasis. Its cheapness is also a point in its favour. 

if It can be administered intramuscularly or intravenously, but the 
latter method is the better. 

“ One gramme every third day is the maximum that can be administered 
over a long period to even the largest domestic animals, but the same 
amount every fifth day is well tolerated by adult bovines and equines. 

“ Administered secundum artem it is capable of effecting cures in domestic 
animals infected with certain strains of T. vivax and T. congolense. On 
the other hand, one frequently encounters resistant strains of the same 
parasites. 

“ Nevertheless, were it possible to give the patient a course of injections 
extending over a long period, I believe that most cases of disease due to 
these two species of trypanosomes could be cured. Sometimes a single 
injection will bring about this result. 

“ Tartar Emetic shares with all other known drugs the property of 
being useless in the curative treatment of T. brucei infection of equines. 
Its sole value in connection with that form of trypanosomiasis is palliative, 
when given regularly to animals working in 4 fly.’ ” 


Hornby (H. V.). The Trypanosomes found in the Domestic Mammals 
in South-Central Africa. — Vet. Jl. 1919. Apr. Vol. 75. No. 4. 
pp. 128-138. 

The author contributes a very scholarly article reviewing the 
existing classifications of the African trypanosomes and detailing 
clearly his own observations and experiences during the course of 
the last five years. The author’s own summary to the article, which 
should be consulted in the original by those interested, is as follows :— 

“ (1) The common trypanosomes found in Domestic Mammals in South 
Central Africa are three in number, viz.:— T. brucei, T. congolense, and 
T. vivax. 

“ (2) They are readily distinguishable by their morphological characters. 

“ (3) T. brucei is very fatal to equines, smaller ruminants, and dogs, 
but is almost non-pathogenic for cattle. 

“ (4) T. congolense is the commonest cause of trypanosomiasis of cattle, 
but it is also pathogenic for the other domestic mammals. 

“ (6) T . vivax resembles T. congolense in the forms of disease it causes 
in stock. Dogs are generally immune to its ill-effects. 

“ (6) The distribution of these parasites is coincident with that of 
tsetse-flies. 

“ (7) Different strains of the same species of trypanosome vary greatly 
in their range of virulence. 

“ (8) Individuals and races of the same species of domestic animal vary 
greatly in the resistance they offer to infection. 

“ (9) The presence in the blood of one species of parasite appears to 
inhibit the development of another. 

“(10) A fourth species— T. simiae —causes disease in pigs. It is 
conceivable it may be only a variety of T . congolense modified by passage 
through the warthog.” 
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Curasson (G.). Le galyl dans le traitement de la sooma du cheval. 

[Treatment of Equine Souma by means of Galyl]— Bull. Soc. 
Cent. Mid. Vil. 1918. Dec. 5. Rec. Mid. Vit. 1918. Dec. 30. 
Vol 94. No. 24. pp. 497-500. 

The organic arsenical compound “ galyl ” appears to have been 
utilised hitherto in veterinary medicine only in connection with the 
treatment of epizootic lymphangitis [see this Bulletin (Douville), 
1916, Yol. 4, No. 3, p. 111]. This author administered the drug in 
doses of 3 grammes intravenously, which were repeated if necessary. 
The product is dissolved in from about 100 to 150 times its volume of 
sterile water. After filtration it is in j ected immediate] y into the j ugular 
vein. In the treatment of souma Curasson employed the following 
mixture, viz., galyl 1 gramme, sodium phosphate 0'37 gramme, 
caffeine 0'25 gramme, sodium benzoate 0 - 28 gramme. These quantities 
were placed in sealed ampoules and before use 5 c.c. of sterilised 
distilled water were added so as to fill the ampoule almost completely. 
The mixture becomes completely dissolved so as to form a clear liquid 
and filtration is not necessary. Moreover, the product becomes 
decomposed quickly on contact with the air. The contents of two 
such ampoules are injected slowly into the jugular vein. A week 
afterwards the operation is repeated using one ampoule only. If 
one takes into account the relatively small size of the native animals 
treated this dose of two grammes would correspond with the larger 
doses employed by Douville and by Truche and Guignakd in the 
treatment of epizootic lymphangitis. 

The intravenous injection of the above solution produced no ill- 
effects except in one case, in which the solution was injected rapidly ; 
a somewhat marked respiratory distress was set up in this animal, 
probably due to the caffeine. Care should be taken to introduce the 
solution completely into the vein in order to avoid inflammation of 
the perivascular connective tissue. 

The six animals treated were affected with the sub-acute or chronic 
forms of souma ; blood examination was positive in every case showing 
trypanosomes of the T. cazalboui type. The author gives a detailed 
account of the progress of these cases. After the first injection the 
blood of four of the animals became sterile while that of the 5th still 
contained parasites, whose presence could be demonstrated by animal 
inoculation although they could not be recognised under the micro¬ 
scope. In the case of the 6th animal the parasites were still discover¬ 
able in blood smears. After the second injection no trypanosomes 
could be demonstrated in the blood of any of the animals. No 
relapses took place over a period of two months and the injection of 
10 c.c. of blood from each animal into a sheep failed to set up infection. 
The animals rapidly regained condition and became capable of 
performing a normal amount of work. 

Seboext (Edm. & Et.) & LhIritier (A.). Dromad&lres immunises 
contre la Trypanosomlase “ Debab.” [Dromedaries Immunised 
against the Trypanosomiasis known as Debab.] — Bull. Soc. 
Path. Exot. 1919. Feb. VoL 12. No. 2. pp. 86-90. With 3 
charts. 

In this article the authors record two cases of immunity against 
T. berberum in dromedaries, viz., (1) a case of immunity acquired 
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as the result of artificial inoculation in the laboratory followed by 
attempts at curative treatment and re-inoculations performed with 
the object of maintaining and accentuating the immunity, and (2) a 
case of natural immunity. These two dromedaries showed so-called 
relative immunity inasmuch as they could be successfully infected 
artificially without showing any symptoms of disease. The immunity 
did not appear to be due to a feeble latent infection for the inoculation 
of large quantities of blood from the recovered dromedaries into 
susceptible animals failed to produce a reaction. 


Rodhain (J). Sensibility du Rongeur Africain, Tachyorectes annedens 
Th., au Trypanosoma Pecaudi. [Susceptibility of the African 
Rodent, T. a., towards T. pecaudi .]— BuU. Soc. Path. Exol. 
1919. Feb. Vol. 12. No. 2. pp. 84-86. 

In the beginning of 1916 severe losses occurred among pack animals 
comprising mules and asses belonging to Belgian troops stationed at 
Kibati towards the north of Lake Kivu. These animals were imported 
for the most part from the Egyptian Sudan and thus had to travel 
from Uganda. Blood examination showed that the deaths were due 
to an infection caused by a dimorphic trypanosome of the pecaudi type. 
This parasite was found to be very virulent towards the native grey 
rats, the dog, and the burrowing rodent indicated in the title, which 
was found in large numbers in the mountainous grass land bordering 
the Lake. Trypanosomes appeared in the blood in considerable 
numbers five days after inoculation and in enormous numbers in 
14 days, at the time of death. No trypanosomes could be found in 
the blood of the normal uninoculated rodents. This little animal lives 
quite well in captivity on swedes and potatoes. It is much less active 
than the rat and has limited vision during the daytime. It burrows 
passages in the soil in much the same manner as moles. 

The dimorphic trypanosome found at Kibati resembles the pecaudi 
more closely than the brucei species. Dimorphic trypanosomes of 
the brucei type found in the districts bordering on Uganda near the 
shores of Lake Victoria or nearer south always showed numerous 
short forms in which the nucleus was placed posteriorly. In the case 
of the Kibati parasite, on the other hand, forms with the nucleus 
placed slightly posteriorly were exceedingly rare. 


Bourn. Gu6rIson d’une chlenne inocuI6e avee “Trypanosoma 
Marocanum.” [Recovery of a Bitch Inoculated with 
T. marocanum.'] — Bull. Soc. Cent. Mid. Vit. 1919. Feb. 6. Bee. 
Mid. Vit. 1919. Feb. 20. VoL 95. No. 4. pp. 96-100. 

Dogs are extremely susceptible towards infections with pathogenic 
trypanosomes, and when inoculated with T. marocanum the ensuing 
infection generally terminates fatally. Velu in Casablanca observed 
no case of recovery even after treatment in 150 experimental dogs. 

The author inoculated at Marrakech 12 dogs, out of which 11 died, 
the average duration of the disease in the course of the first passage 
being about 72 days. One bitch, however, inoculated with blood 
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from a naturally infected horse, survived the infection. In this 
animal trypanosomes appeared rapidly in the blood and were very 
numerous on the 3rd day after inoculation ; the temperature rose to 
40 3° C. Thenceforward over a period of ten months the disease ran 
through alternating periods of exacerbation and improvement. The 
temperature was nearly always abnormally high but was highest during 
the periods of acute symptoms and during these periods also trypano¬ 
somes were most numerous in the blood. Ocular symptoms, which 
were the only external symptoms shown, became manifest on the 40th 
day after inoculation commencing with a slight keratitis but subse¬ 
quently and especially between the febrile crises they became greatly 
intensified in character, involving complete blindness in the right and 
partial blindness in the left eye. Ten months after the inoculation, 
however, the animal showed complete recovery and inoculatiqp. of 
its blood into susceptible animals failed to reveal any trypanosomes. 
The blindness, however, remained. The animal is now being used 
for cross-immunity tests. 


Ponselle (A.). Sur la culture des trypansomes. [Cultivation of 
Trypanosomes.]— C. R. Soc. Biol. 1919. Feb. 22. Yol. 82. 
No. 4. pp. 163. 


In a former note the author showed that the cultivation of the 
common frog trypanosome was determined by the degree of acidity of 
the culture media [see this Bulletin, 1918, Vol. 6, No. 2, p. 68]. Further 
researches have shown that the most favourable concentration in 
hydrogen ions required in the culture liquid mixed with the infected 

frog blood is 5 6 Pg (Sorensen). At a temperature of 20° C. flagellated 

forms may be seen in about 18 hours in a mixture of 10 volumes of 
the solution to one of infected blood. After admixture of the blood 


the concentration is 6'2 P 


+. 

H 


This concentration in hydrogen ions 


brings about most rapidly the appearance of cultural forms but it 
may vary either towards neutrality or towards acidity within 
relatively wide limits without causing the growth of the organisms 
to cease. However, with such variations the appearance of the small 
flagellated forms becomes more or less delayed with the result that the 
trypanosomes preserve their original form as found in the blood when 
the solution tends to become neutral, or die without dividing when 
the acidity is much increased. The above requisite degree of acidity 
is by accident found in the ordinarily employed blood agar (Novy- 
MacNeal) medium by the gradual increase m acidity of the blood 
in the course of glycolysis in mt.ro ; this leads to the production of 
lactic acid, which is also found in Miya.tama’s blood broth medium 
owing to the acidity of the broth itself. 

Although the degree of acidity is the determining factor in the 
cultural multiplication of the trypanosome there are other important 
accessory factors such as osmotic pressure (shown to be of prime 
importance in the case of T. granulosum) and the medium should, 
m order that cultivation may proceed, contain certain nutritive 
substances. 
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Quevbdo (J. M.). Experiments on the Treatment ot “Tristexa ,, In 
the Argentine. —El Ccmpo. 1918. May. Vol. 2. No. 219. 
pp. 267-268. With 2 text-figs. [Extract in Int. Rev. Sci. & 
Pract. Agric . 1918. Oct. Vol. 9. No. 10. pp. 1207-8.] 

44 The author (Sub-Director of the Bacteriological Institute of the 
Ministry of Agriculture of the Argentine Republic) calls attention to 
the fact that 4 tristeza ’ occurs in two forms—piroplasmosis or babeosis, 
caused by Babesia bigemina, and anaplasmosis, caused by Anaplasma 
boins (*). 

“ Piroplasmosis,—Quinine compounds, and especially the bichlorhydrate, 
on account of its solubility, stimulate the secretions of the sick animal, 
which helps greatly towards recovery, but they neither decrease the 
numbers of the parasites nor cause any notable modification in their 
structure. For grave cases the author advises intravenous injections 
of 5 to 8 gm. of bichlorhydrate of quinine dissolved in 25 to 40 c.c. of 
watap, or 10 to 20 gm. of quinine sulphate dissolved in £ litre of water 
given by the mouth ; the doses can be given after every 24 hours. Frac¬ 
tional doses, when given immediately when the first symptoms of the 
disease appear, may give good results with the slowly developing forms. 
Other febrifuges (e.g., antipyrine) did not give as good results as quinine. 

“ Amongst arsenical compounds, sodium eacodylate, arrhenal and 
atoxyl have been repeatedly tested by the author, who has found that 
though they act favourably they have no decisive influence on the course 
and issue of the disease. 

44 During the acute period, colloidal silver (ichtargan, collargol, protargol) 
reduce the temperature, but have no decisive influence on the course of 
the disease. . 

44 Aniline dyes, and especially trypan blue, were found to be decidedly 
efficacious against the parasite. Trypan red has also given good results, 
while safranin and neutral red were less successful. 

44 Salts with a purgative action, such as magnesium sulphate are always 
useful in the treatment of bacteriosis. Stimulants (coffee etc.) are also 
useful. * 

44 During the course of the disease, fresh forage, roots and decoctions 
should be given, while the grain and hay should be restricted. 

44 Anaplasmosis.—Trypan blue, trypan red and the other aniline com¬ 
pounds that are efficacious against piroplasmosis are inefficacious against 
anaplasmosis. Slightly better results have been obtained with a single 
dose of 3 to 4 gm. of atoxyl injected in the jugular. Very poor or worth¬ 
less results were obtained with salvarsan (2 gm. injected in the iugular) 
and colloidal silver. Opening medicine and febrifuges are useful. 

44 In conclusion there are no therapeutic agents that suffice to combat 
anaplasmosis.” 


Dobell (Clifford). A Revision of the Coccidia Parasitic in Man.— 
Parasitology. 1919. Feb. Vol. 11. No. 2. pp. 147-197. 
With 2 text figs. & 1 plate. 

In tills paper the author gives an exhaustive historical and analytical 
review of the hitherto recorded cases of coccidiosis in man together with 
a systematic and descriptive account of the various species into which 
the different coccidia described may be classified with a probable 
degree of certainty. His summary and general conclusions are as 
follows : 

44 From a study of the organisms themselves, so far as this has been possi¬ 
ble, and from an analysis of all accessible records relating to them, I conclude 
that there are four distinct species of coccidia which may parasitize man. 


* 44 According to other authors these are two phases of the same disease. 
Se3 R., July 1918, No. 777 .—Ed.” 
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Theae are: (1) Ieoepora hominis Rivolta, 1878 (emend.), discovered by 
Kjellberg in 1860, and recently investigated by Wenyon ; (2) Eimeria 
wenyoni n. sp., a form discovered in 1915 by Wenyon ; (3) Eimeria oxyspora 
u. sp., another new form, here described for the first time ; (4) an undeter¬ 
mined species of Eimeria (?) which was discovered by Gubler in 1858. This 
last inhabits the human liver, whilst the others probably live in the small 
intestine. Probably some seventy cases of infection with the Isospora 
have now been seen, mostly in persons who have been in the Near East; 
but the other parasites appear to be extremely rare, and little is known 
concerning their probable geographical distribution. 

“ All these parasites are probably peculiar to man. There is no evidence 
that any of them is or can be parasitic in any other host. The prevailing 
belief that the coccidia of man are identical with those of rabbits, cats, 
or dogs, is therefore unfounded. Furthermore, there is as yet no good 
evidence to show that man may harbour any species of coccidia other 
than the four just enumerated. All these forms, however, require fuller 
investigation. They are here briefly and incompletely described from the 
data at present available. 

“ There is at present no proof that the coccidia of man—with the 
probable exception of the species occurring in the liver—can produce 
a clinically recognizable pathological condition of 4 coccidiosis ’: and as 
yet no method of treatment which will eradicate an infection with any 
species has been discovered.” 


Scott (John W.). Notes and Experiments on Sarcocystis tenella 
RailUet. II. Seasonal Infection.— J/. Parasitology. 1918. Dec. 
VoL 5. No. 2. pp. 45- 60. 

In a former paper (1915) [see this Bulletin, 1916, Vol. 4, No. 1. p. 21] 
the author adduced evidence favouring Darling’s suggestion that 
Sarcosporidia are merely aberrant varieties of the Neosporidia of 
certain invertebrates. Subsequent results have shown that the control 
iambs referred to in connection with these experiments were not 
entirely free from infection, and a report on the work is thus promised 
in a later paper. 

Certain definite data, however, it is stated, were obtained with 
reference to the time of the year and other conditions under which 
infection occurs. By using more rigid methods of examination it 
was found that apparently 100 per cent, of adult sheep at pasture 
are infected with sarcocysts. The lambs examined for sarcocysts were 
raised under various conditions. Except in special cases the experi¬ 
mental lambs were kept in a dry lot from the time of birth, supplied 
with water from deep springs and fed with baled hay kept over from 
the previous season. Lambs over which there was no control are 
referred to as range sheep. It was noted that in all groups fed with 
grass 100 per cent, of the lambs became infected. However, seven 
out of nine of the control lambs, kept in the dry lot and given no 
green food, also became infected. Six out of eight lambs treated in 
the same way as these controls but fed twice weekly with a different 
kind of insect also became infected; however, two of these lambs 
had a very heavy infection. 

Statistics obtained from the subsequent experiments performed are 
given (1) to show that the average size of the parasites increases with 
the age of the lamb, (2) to show that infection is discontinuous, (3) to 
determine the volumes of sarcocysts in old ewes and to show that 
infection extends through more than one season, and (4) to show the 
dimensions of some of the smallest sarcocysts measured. 
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The author finally discusses at some length McGowan’s (1914) 
hypothesis with regard to the association of sarcosporidia with the 
sheep disease known as " scrapie.” Part of this theory involved 
infection in utero and Scott claims to have presented evidence to 
show that this is certainly not the usual method of infection. The 
youngest age at which S. tenella has been found in lamb muscle is 
amply sufficient to account for infection after birth. 

The chief points in the paper are thus summarised by the author :— 

“ (1) There is a well-defined seasonal infection of Sarcocystis tenella in 
the region of the Laramie Plains. It is not known whether this is true or 
not of other regions. Young stages of this parasite have been found in 
the muscles of both sheep and lambs throughout summer and early autumn, 
but not during the winter and spring. 

“ (2) Reinfection occurs in successive seasons, and old sheep are 
apparently as susceptible to infection as are young lambs. The theory 
of infection in utero is untenable. Seasonal, self-reinfection is improbable, 
though not entirely excluded, and the evidence indicates the origin de novo 
of successive infections. 

“ (3) If a second host is required, which seems probable, it is very 
likely that this host is an insect, and the definitive (sexual) stage of the 
parasite will be found here. 

“ (4) If a second host is not necessary, the sexual stage probably takes 
place in the intestine of the sheep, and in some unknown way the life cycle 
falls under the influence of seasonal control. 

“ (5) In old ewes the larger sarcocysts are not nearly so abundant as 
the smaller ones. That some of the older sarcocysts do not grow to a 
large size is probably the most satisfactory explanation of this fact.” 


Fromme. KOnnen Hunde an Weilscher Krankheit erkranken. [Are 

Dogs Susceptible to Weil’s Disease ?]—Berliner Tier. Woch., 1919. 
Jan. 23. Vol. 35. No. 4. p. 33 [extract]. 

In the course of their investigations into the nature of a human 
disease which has recently claimed considerable attention, especially 
as it occurred among soldiers in the course of the late War, and 
is known variously as infectious jaundice, Weil’s disease, or rat-bite 
fever, two German workers, Uhlenhuth and Fromme, endeavoured 
to ascertain what role the dog played in the transmission of the disease. 
The causal organism of the disease, which was first isolated by Japanese 
workers, is known as Spirochaela idero-haemorrhagiae. This organism 
is isolated most readily from the blood of infected patients and inocu¬ 
lation of this blood intravenously into guinea-pigs produces charac¬ 
teristic symptoms after 5 to 6 days. The organism can also be 
demonstrated easily in the liver and transmitted to guinea-pigs by 
emulsions of liver substance. It can be readily cultivated in 3 per 
cent, serum water. Rats apparently play a considerable part in the 
transmission of the disease in natural conditions, and numerous 
observers have discovered these spirochaetes in the blood of wild rats. 

Dogs appear to be generally immune against artificial infection 
with the virus as Fromme showed in 1916. A sporting dog inoculated 
intravenously with 2 c.c. of virulent blood and intraperitoneally with 
10 c.c. of liver emulsion from a guinea-pig that had succumbed to the 
disease subsequently showed no symptoms of jaundice although 
keratitis and conjunctivitis appeared three days after the inoculation. 
In further inoculation and feeding experiments with dogs no symptoms 
of disease could be set up. 
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In natural circumstances symptoms of jaundice are not rarely seen 
in dogs and in most cases these symptoms appear as complications of 
duodenal catarrh. The authors made a careful study of a case in 
which a dog had succumbed after showing symptoms of very marked 
jaundice. The first symptoms shown were deep yellow discolouration 
of the sclerotic, general depression, and loss of appetite. It died four 
days afterwards. On post-mortem examination generalised icterus, 
emaciation, and enlargement of the spleen were observed. The small 
intestine contained very dark clotted blood. There was no catarrhal 
inflammation of the intestinal mucous membrane, the gall bladder' 
was normal, the lung contained numerous petechiae similar to those 
found in a guinea-pig that has succumbed to Weil’s disease. 

In the liver were found isolated spirochaetes similar in form to 
Sp. ictero-haemorrhagiae. A guinea-pig injected with material from 
the liver and killed seven /md a half -weeks afterwards was found to 
contain on microscopic examination spirochaetes in the kidneys and 
liver similar to those found in Weil’s disease. The serum of the dog 
was found to have a considerable protective action against the virus 
of Weil’s disease although it was not sufficiently strong to inhibit 
death taking place in experimental animals. 

The above result acquires some importance inasmuch as the affected 
dog came from a locality in which the disease affected human beings 
and apparently also wild rats. The author refers to an observation 
made by Krumbeim and Frieling, 1916 , regarding two cases of the 
disease in human beings which seem to be connected with the death 
of a dog from jaundice. It thus appears highly probable that dogs 
may become affected with Weil’s disease under natural conditions 
and owing to the ratting propensities of the canine species the chances 
for acquiring the disease from rats either per os, through the conjunc¬ 
tival mucous membrane, or by means of insects are considerable. 
The possibilities for subsequent transmission from dog to man are, 
of course, very considerable. 


DISEASES DUE TO METAZOAN PARASITES. 

Skrgent (Edm.) & Lh£ritier (A.). Gale da dromadalre (Premiere 
note). [Mange in the Dromedary (Preliminary Note).]— Bull. 
Soc. Path. Bxot., 1919. Feb. Vol. 12. No. 2. pp. 94-99. 
With 5 text figs. 

Mange, or djrab in Arabic, is the second most important disease of 
dromedaries in Northern Africa, the first in order of importance being 
the trypanosomiasis transmitted by tabanids and known as debab. 

No study of the morphological characters of the dromedary sarcopt 
appears to have been made hitherto. Briefly the characters of 
Sarcoptes scabeii var. cameli are as follows:—The dorsal scales of 
ovigerous female are numerous, conical, short and rigid, and uniform 
in length. There is nc anterior furrow. The posterior furrow extends 
to about one fifth the width of the body. There are three spicules 
on the notothorax which are short and thick. The notogastric spicules 
number Bix on each side of the body and are rigid-looking, long, and 
have truncated or slightly bifurcated ends. A seventh small spicule 
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is situated near the extremity of the body close to the origin of two 
fine hair-like filaments. The chitinous thickenings in the male 
supporting the genital shield and the posterior pairs of legs are not 
united. The following were the average dimensions—eggs 191 by 
102/*, larva 176 by 124/*, nymph 224 by 154 p, pubescent female 349 
by 257/t, ovigerous female 447 by 321/*, male 250 by 186/*. 

In one outbreak studied by the authors involving a herd of 15 
dromedaries the mange remained more or less localised for several 
weeks and then suddenly spread over the whole of the bodies of these 
animals. The spread of the infection brought about the death of the 
animals in from two to three months. The local lesions were—absence 
of furrows, scaly crusts, loss of hair; the skin became wrinkled, 
thickened and brittle. The parts affected with thin skin were mostly 
attacked such as the lips, elbows and groins. The croup was the 
least affected. The general symptoms were pruritis, large sores being 
set up owing to violent rubbing, loss of condition leading to extreme 
emaciation although the appetite remained normal for a long time, 
and finally oedematous swelling of the limbs. The disease is thus 
of a serious character and in untreated cases proves fatal. 

The various methods of treatment employed in the case of equine 
mange and such as could be carried out in the field were undertaken. 
Vigorous application of a weak solution of cresyl in soapy water led 
to the death of all the animals thus treated. The dromedary appears 
to be an animal extremely sensitive to moisture, its temperature is 
lowered immediately its coat becomes wet. The best treatment so 
far appears to consist in the application of a tarry product made by 
the natives from Guniperus phoenicea and Thuya articulata. This 
gives good results when applied thoroughly at the commencement 
of the disease and repeated. 

The authors next give an account of the lesions and general symptoms 
produced in human beings through contact with affected dromedaries. 
These may be of a very serious nature and require energetic treatment. 

[This account of the transmission of mange from the dromedary to 
man is not new. Neveu-Lemaire ( Parasitologie des Animaux 
Domestiques, 1912), states that “ it has been shown that mange affecting 
the dromedary and the camel is transmissible to man, and in Egypt, 
according to Piot, nearly all the camel men are contaminated by their 
animals.”—E d.] 

Yelu (H.). Existence au Maroc d’une nouvelle espdce d’Omithodorus. 
[A New Species of Ornithodorus in Morocco.]— Bull. Soc. Path. 
Exot. 1919. Feb. Vol. 12. No. 2. pp. 99-104. With 9 text 
figs. 

The author was called upon to investigate the cause of an extensive 
erythema produced in pigs bitten by a nocturnal insect. In the 
interstices of the walls of a very ancient Moroccan habitation a very 
large number of Ornithodorus was found presenting special characters. 
A detailed description of this tick is given. It is said to resemble 
rather closely 0. turioata A. Duges, 1876, from which it can be imme¬ 
diately distinguished by the appearance of the tarsae and by the 
complete absence of smooth zones. It is thus placed in a new species, 
0. tnarocanus, having the following characters:—body covered with 
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grannies, rounded posteriorly, terminating anteriorly in a blunted 
point, no visible discs, no eyes. The first segment of the tarsae 
decrease successively in size from the first to the last pair of legs. 
The tarsae are very slightly bosselated. 

This tick attacks both man and the pig. Its bite is painful and sets 
up in a few hours a livid petechial haemorrhage from 1 to 2 cm. in 
diameter. The centre of this reddened patch is often indurated. 
The condition lasts four or five days. The colour becomes intensified 
from the 12th to the 36th hour after the bite and assumes a deep 
violet tint. In some cases the bites may set up a transitory febrile 
reaction. ‘ 

Had wen (S.). Parasitic Diseases. — Jl. Amer. Vet. Med. Assoc. 1919. 

Feb. Vol. 54. (New Series. Vol. 7.) No. 6. pp. 639-642. 
With 3 text figs. 

In this paper Hadwen discusses some of the injuries caused in animals 
by ticks. He refers to a number of infections set up by organisms such 
as the Preisz-Nocard bacillus, Cryptococcus farciminosus, the necrosis 
bacillus, and staphylococci by the agency of amblyommid ticks, such 
affections as they occur in East Africa and Rhodesia having been 
grouped together recently by Jarvis (E. M.) under the name “ Exotic 
lymphangitis ” [see this Bulletin, 1918, Vol. 6, No. 2, p. 95], On the 
western slopes of the Rocky Mountains in Canada outbreaks of fistulous 
withers and poll evil have occurred among unbroken “ range” horses. 
These outbreaks appear early in the season and although their origin 
has hitherto not been discovered the author has now become convinced 
that ticks play an important role. Dermacentor albipictus would appear 
to be the worst offender, and possibly also D. venustus. The former 
is commonly called the “ winter ” tick and in some regions of British 
Columbia, especially where poll evil and fistulous withers are common, 
horses are heavily infested with these ticks. The favourite seat for 
attachment is along the whole length of the mane from the poll to the 
withers ; when a heavily infested animal is examined a necrotic spot 
will be noted at each point of attachment if the tick has been attached 
for a few days. The necrosing action following upon the bites of 
D. albipictus on horses may be as great as the after effects of the bites of 
D. venustus, which have been well studied in other animals. The 
necrotic spots may easily be a favourable entrance point for bacteria. 
A considerable amount of pruritus is well known to persist for very 
long periods after the bites of D. venustus. The following dressings 
are recommended for rubbing into the manes of affected animals: 

(1) butter and lard each 18 lbs., resin 12 lbs., Gallipoli oil 1 gallon ; 

(2) train or seal oil 4 gallons, tar £ gallon, oil of turpentine 1 lb. ; mix 
and rub in well after shearing. 

Dorset (M.), McBryde (C. N.), Nile (W. B.) & Rietz (I. H.). 

Observations Consenting the Dissemination of Hog Cholera by 
Insects. — American Jl. Vet. Med. 1919. Feb. VoL 14. No. 2. 

pp. 56-60. 

In this paper Dorset gives a brief summary of an extensive series 
of experiments carried out by himself and the other workers mentioned 
above of the United States Bureau of Animal Industry. 
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Their attentions were confined to two species of insect, viz., the 
common house fly, Musca domestica, and the closely related lesser 
house fly, as the representatives of non-blood sucking flies, and the 
stable fly, Stomoxys ccdcitrans, as the representative of the class of 
biting flies. 

Experiments with home flies .—These flies are often seen in great 
numbers feeding on the conjunctival secretions of pigs affected with 
swine fever. The first experiment was directed towards obtaining 
information as to whether they are capable of becoming carriers of 
infection after having been in contact with these secretions. The flies 
were exposed to infection by crawling over the eyes of sick pigs or over 
the eye secretions on swabs and then they were ground up in sterile 
salt solution and injected after varying intervals of time (£, 1,1J, 4,24, 
and 48 hours) into susceptible pigs. Out of five pigs each injected 
with one house fly that had been kept for 24 hours after having been 
in contact with infective secretions four died of swine fever and one 
remained well. It would thus appear that house flies that had come in 
contact with the lachrymal secretions harbour the virus for at least 
24 hours. 

Next, tests were made to ascertain the infectivity of house flies 
that had been allowed to feed on the blood of sick pigs. Three flies 
were allowed to feed singly in tubes on the blood of sick pigs; one 
pig was injected with a fly 40 minutes, a second with a fly 24.hours, 
and a third with a fly 48 hours after feeding on the blood ; as a result 
all of the pigs died of swine fever. Six flies were then allowed to 
feed on infective blood. Beginning two days after this feeding one 
susceptible pig was injected each day with one of these flies ground up 
in salt solution; all these pigs rapidly contracted swine fever and died. 

Having thus ascertained that the house fly may, for some days, 
harbour the swine fever virus derived from the lachrymal secretions 
or the blood of infected pigs it became necessary to determine whether 
the flies could transmit the disease under natural circumstances. 
Owing to the difficulty experienced in inducing the flies to feed when 
desired it was found necessary to have recourse to the following 
procedure. The flies were grasped by the wings with a pair of forceps 
and were held so that their legs and mouth pBrts came in contact 
with the eye secretion of a sick pig ; they were then made to come into 
contact with the eye of a healthy pig in exactly the same way, in order 
to imitate as far as possible what might take place in nature. Eight 
groups of four pigs each were thus exposed to eight infected flies (one 
fly per group of four pigs). Twenty four of these pigs rapidly suc¬ 
cumbed to swine fever, four took the disease in a somewhat sub-acute 
form, and four remained well; an interval of five minutes only elapsed 
between the time when the flies were placed in contact with the diseased 
secretions and then placed on the susceptible pigs. 

In a second test four pigs were each exposed to a different infected 
fly four hours after the fly had been infected; three of these pigs 
contracted swine fever and died, the fourth remained well and later 
proved susceptible. In another test one pig was exposed to an infected 
fly 24 hours after the fly had been infected; this pig also contracted 
swine fever and died. These experiments show that the disease is 
very easily transmitted by transferring the lachrymal secretions of 
sick pigs on to the eyes of healthy pigs. 
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A few experiments were made with nasal secretions and on the 
whole the results were similar to those obtained with the eye 
secretions. 

House-flies and so-called lesser house flies were then allowed to walk 
on or about the eyes of sick pigs in a natural manner. They were 
imprisoned first in a tube and then allowed to walk around the eye of 
an infected pig. The flies were transferred to clean tubes prior to 
eeing applied to the eyes of healthy pigs. Thirteen susceptible pigs 
were exposed in this manner to infection, most of the exposures being 
made within 30 minutes after the fly had been infected with the 
secretions although two were made after an interval of 24 hours. 
Five of these pigs contracted swine fever and died. The remaining 
pigs remained healthy and were Jater found to be susceptible. A 
further series of tests were made with house flies that were first allowed 
to feed on the eye secretions of sick pigs and then permitted to feed on 
small artificial abrasions or scratches on the ears of healthy pigs. 
Out of three pigs thus exposed to infection 30 minutes after the fly 
had fed on the secretions one contracted swine fever and died with 
typical lesions; both of two pigs exposed after four hours rapidly 
sickened and died. 

Four pigs were exposed by allowing infected flies to feed on small 
artificial wounds as described above but in this case the flies were 
first infected by feeding on the blood of a sick pig ; two of these pigs 
contracted acute swine fever and died with typical lesions. The above 
experiments would seem to show that house flies are capable of taking 
up and harbouring the virus of swine fever and under experimental 
conditions they transmitted the disease in a certain number of cases 
to healthy pigs. The question still arises, however, as to whether 
these flies actually tend, in nature, to spread swine fever. To obtain 
some light on this problem a number of fly-proof screened pens were 
built and in each of these were placed one or two susceptible pigs. 
Four separate experiments were carried out. Flies were caught daily 
in the " virus ” bam with traps and nets and immediately after capture 
they were introduced through a special opening into the screened pens 
in which the healthy pigs were kept. A number of flies, amounting 
to several thousand, was thus'introduced daily, for 24 days in two 
cases, and for 21 days in another. All these pigs remained perfectly 
well and were later proved to be susceptible. In two other experi¬ 
ments there was introduced into the pens a smaller number of flies 
consisting for the most part of flies caught when actually feeding on 
the eye secretions of sick pigs. In one of these tests the result was 
entirely negative and in the other the pig developed swine fever 
25 days after the first exposure to the flies, and six days after the last 
exposure. No great stress is laid upon this one positive result. 

Experiments with the blood-sucking stable fly. This fly was selected 
inasmuch as it is found everywhere, is a voracious feeder on animals, 
and is prevalent at a time corresponding very closely with the seasonal 
incidence of swine fever. The results obtained with this fly, however, 
it is stated, did not necessarily indicate what would happen with other 
blood-sucking flies. 

Stable flies were caught and allowed to feed on sick pigs in various 
stages of the disease, then, after having been kept for varying lengths 
of time, they were ground up in salt solution and injected into 
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healthy pigs. All pigs injected in this way rapidly succumbed to swine 
fever. In two such test3 the flies were captured when biting sick pigs 
on two farms where the disease had broken out; the flies after having 
been held for 24 hours were injected into healthy pigs and produced 
swine fever in all cases. 

In the next series of tests efforts were made to produce the disease 
by the direct bite of stable flies that had previously bitten infected 
pigs. Considerable difficulty and uncertainty surrounds these tests. 
It was found difficult to induce the flies to bite when it was desired 
and the results of the bites varied ; in some cases when the flies bit a 
pig they would draw blood and in other cases they drew no blood. 
It was thought that the amount of infection a fly carrier away 
mechanically on its proboscis might depend a good deal or ..ow it 
happened to bite, that is, on whether it drew blood and thus trans¬ 
ported a considerable amount of virus. Sixteen different pigs were 
exposed to the bites of as many different lots of stable flies at intervals 
varying from five minutes to 48 hours after feeding on six pigs in 
varying stages of the disease, some being on farms where a natural 
outbreak of the disease existed. The number of infected Stable flies 
that bit each pig was in most cases but one or two ; three of the pigs, 
however, were bitten by six, seven, and eight flies respectively. The 
results of this test were that 11 of the pigs remained perfectly well 
and were later proved to be susceptible, four died showing typical 
lesions post-mortem, and one became sick but recovered and was 
later proved to be immune. Of the pigs that developed swine fever 
two were bitten by one fly one hour after feeding on a sick pig, one 
was bitten by one fly 18 hours after feeding, one by two flies 18 hours 
after feeding, and the last pig was bitten by three flies 24 hours after 
feeding on sick pigs. Special attention is drawn to these results 
inasmuch as here apparently five of the 16 pigs apparently became 
infected by the bites of stable flies but, however, the period of incuba¬ 
tion was considerably longer than is usually seen in swine fever ; the 
pigs that died showed the first symptoms on the 12th, 15th, 17th, and 
20th days respectively. Considering the length of this period in these 
cases it is felt that the possibility of accidental infection could not 
be absolutely excluded. It might be, however, that the period of 
incubation was lengthened because the quantity of virus introduced 
was almost infinitesimal. 

The next set of experiments with stable flies, infected by biting sick 
pigs, was carried out by throwing dead infected flies into pens con¬ 
taining healthy pigs, and by putting such flies into the feeding troughs. 
In the first experiment 146 dead flies were thrown into a pen with two 
pigs, 50 one day, 50 another, and 46 on another; of these flies 12 were 
dropped into the feeding trough. One of the pigs sickened ten days 
after the first lot of flies was introduced into the pen and the other, 
six days later, having perhaps contracted the disease from the first 
pig ; one died, the other became a chronic case. 

The second experiment was similar to the preceding except that 
only 100 flies were thrown into the pen. Both the pigs involved 
sickened, on the 7th and 8th days, respectively. In a third test four 
pigs were each fed with one infected stable fly mashed up in their 
feed, and they all remained well. In a fourth test five pig were 
each fed with six stable flies that had recently bitten six sick pigs ; 
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three sickened after eating the flies, while the other two remained 
well. 

A series of screened pen experiments with stable flies, similar to 
those carried out with the house flies, was then performed. The 
stable fly does not bite well in closed pens or in shaded places, it 
bites best outside in the warmth and light and retires to the shade 
for rest. Special pens were thus constructed, about 6 feet square, 
boarded for about 3 feet from the floor, enclosed with wire gauze 3 feet 
above the boards, and with a tight roof; special arrangements for 
feeding shoots were made on the sides. In one pen such as this sick 
pigs ' tere kept and stable flies were caught and put with them daily, 
and , <y were seen to feed on the pigs. Each day a number of flies 
was caught alive in this pen- and introduced into similar pens with 
healthy pigs. Seven such experiments were made. On an average 
about 50 flies were introduced for from seven to nine days into each 
of the seven pens containing healthy pigs. The results of these tests 
were very different from those with the house fly; in five of the seven 
pens pigs became rapidly infected with swine fever while in the 
remaining two pens the pigs remained apparently healthy, but when 
tested later they seemed more resistant than normal pigs to the disease. 

The authors record that during the autumn of 1918 stable flies 
were observed biting the ears of sick pigs viciously on farms where 
outbreaks of swine fever were being investigated. Blood was seen 
dropping from the tips of their ears as the result of these bites; in 
one case there were so many of these flies biting a sick pig that one 
application of a small tube only 1J inch in diameter to the ear of a sick 
pig resulted in the capture of 25 flies. These flies were also observed 
in considerable numbers biting pigs on farms in Iowa. There is just 
a possibility that the virus undergoes a cycle of development in the 
stable fly or some other fly and experiments are being carried out in 
this connection. 

[A rather full extract is given above of this important work inasmuch 
as it might throw some light on the transmission of some tropical 
diseases of animals similar in nature to swine fever, and more especially 
rinderpest.—E d.] 

Hat.t. (Maurice C.). Practical Methods of Treatment for Worm 
Infestation. — Jl. American Vet. Med. Assoo. 1919. Apr. Vol. 
65. (New Series. Vol. 8.) No. 1. pp. 24-45. With 1 text fig. 

In this paper the author gives a summary description and a discussion 
of the numerous experiments previously undertaken by him in order to 
estimate' the efficacy of various anthelmintics for the treatment of 
worm infestations in the domesticated animals. Reference has already 
been made to a number of these in this Bulletin. 

Horses. —(1) Strongyles (Strongylus, or Sclerostomum, and 
Cylicostomum). It is concluded that in amounts of 16 to 18 mils 
(c.c.) oil of chenopodium in one to three days followed immediately 
or at an interval with linseed oil may be expected to remove all stron¬ 
gyles from the caecum and colon from the horse in many cases, provided 
the animal is fasted 36 hours previous to treatment. 

(2) Oxyuris equi. The author’s experiments confirm the idea 
expressed by Railliet as to the readiness with which pin worms may 
(C5C3) 8 
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be removed. They may be cleaned out by oil of chenopodium in 16 mil 
doses, followed immediately by a quart of linseed oil in horses that 
have fasted not less than 24 hours, or by 2 drachm doses of tartar 
emetic in the feed daily for five days. Fasting for less than 24 hours 
interferes with the efficacy of oil of chenopodium against these worms 
and iron sulphate in 2 drachm doses daily for seven days is unsatis¬ 
factory. 

(3) Ascarids. The removal of these worms from the horse would 
appear to have presented no special difficulties, for in man, dogs and 
swine, they yield very readily to treatment. However, the author’s 
experiments proved that Nevetj-Lemaire (1912) was quite right in 
stating that none of the numerous treatments commonly employed, 
such as tartar emetic, turpentine, santonin, empyreumatic oil and 
benzine, give satisfactory results, and in view of this the writer is 
unable to make recommendations in regard to treatment for ascarids 
in the horse. Chenopodium is specifically ascaricidal in man, dogs, 
and swine, and has a very high anthelmintic value. Its low efficacy 
against ascarids in the horse in the doses used and in the way in which 
it was given in the course of experiments, was a surprise. Perhaps a 
satisfactory chenopodium treatment may be obtained by giving a 
larger number of fractional doses over a longer period, as in the treat¬ 
ment of hook-worm infestations in the dog. Railliet (1915) says the 
preference among practitioners is for tartar emetic or arsenic to remove 
ascarids from the horse. Tartar emetic has the disadvantage of being 
a severe gastro-intestinal irritant and dangerous. Experimental 
treatment with repeated doses of arsenic was found to be a slow and 
not very certain procedure. 

Cattle. —Stomach worm ( Haemonchus contortus). No experimental 
tests upon this worm in cattle have yet been carried out but inasmuch 
as the parasite is identical with that ordinarily causing parasitic 
gastritis in sheep a treatment analogous to that advised for sheep may 
be adopted. Safe and conservative doses of copper sulphate are 
preferred repeated at long enough intervals to permit the subsistence 
of inflammation and to avoid cumulative effects. The dose for 
calves would be about 1,000 mils of 1 per cent, solution in water 
for animals two to three months old, grading the dose up conserva¬ 
tively from this point and repeating treatment at intervals of a 
month or six weeks from spring until after frost. 

Sheep. —(1) Stomach worm ( Haemonchus contortus). In the course 
of the author’s experiments a number of treatments were tested 
including the gasoline treatment, the creosote treatment, and the copper 
sulphate-treatment. In these experiments it was found that the use 
of gasoline and creosote had many disadvantages [see this Bulletin, 
1918, Vol. 6, No. 2, p. 106]. The copper sulphate treatment was 
devised by Hutcheon in South Africa and was very thoroughly tested. 
As the result of experiments and on some additional evidence obtained 
in Virginia and Michigan in the control of stomach worms in sheep and 
goats, Hall is under the impression that these worms can readily be 
kept under control at a point where they will have no discernible 
effect on the health of the sheep, and perhaps even be eradicated from 
the range involved, by the administration of 50 mils of 1 per cent, 
solution of copper sulphate every month or so except during the winter 
in localities where the winter means freezing weather. A special 
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improved apparatus for drenching sheep in large numbers is depicted 
in this paper. 

(2) Nodular worm infestation. This appears to be a serious disease 
in the United States of America. In their experiments in the Bureau 
of Animal Industry, Hall and Foster, found an efficacy of 17 per cent, 
for chloroform and castor oil, 16 per cent, for gasoline in milk, 9 per 
cent, for chenopodium, 0'6 per cent, for copper sulphate solution, 
and 0 per cent, for powdered copper sulphate in capsule and petroleum 
benzine in milk. The complexity of the ruminant stomach and the 
fact that the adult nodular worm is in the caecum and more or less 
remote from the mouth are facts which make oral medication for the 
nodular worm a difficult matter. The bulk of the injury to the worm 
is done in the larval stage when the removal of the adult worm, if 
accomplished, probably does little for the sheep unless the anthelmintic 
treatment is part of an eradication programme contemplating adequate 
prophylaxis as well. Brumft has devised a method consisting in the 
administration of a preliminary dose of 25 to 30 grammes of sulphate of 
soda to render the faeces fluid followed by a rectal injection of 1 to 1J 
litres of water containing thymol in emulsion, the thymol being at 
the rate of 1 gramme per three to five kilos weight of sheep. The sheep 
is suspended by its hind legs during the operation and the abdomen 
then manipulated so that the liquid injected penetrates the intestines. 

Pigs. —Ascarids. The author’s experimental work showed that 
chenopodium was superior to any other drug for the removal of these 
worms. The dose is 1 mil of the oil for every 25 lbs. body weight up 
to 8 mils, following the dose immediately by a purgative such as 1 oz. 
castor oil for animals weighing up to 100 lbs. and double this amount 
for those weighing over 100 lbs. The animal should be fasted for at 
least 24 hours before treatment and not fed for two or three hours 
after treatment. Foster and the author showed that mineral mixtures 
and the so-called tonics were inadequate and unsatisfactory substitutes 
for anthelmintic treatment. 

Dogs. —(1) Ascarids may be safely eliminated- by the use of oil of 
chenopodium administered in a single dose of 0‘1 mil per kilo body 
weight. The medicament is best given in capsules, soft capsules 
being found to be entirely satisfactory. A dose of castor oil is adminis¬ 
tered immediately after the chenopodium inasmuch as this drug is 
toxic, constipating, and a gastro-intestinal irritant. The castor oil 
also retards absorption and distributes the drug over a larger surface 
of the gastro-intestinal mucous membrane. Dogs can be given double 
the minimum lethal dose of oil of chenopodium with castor oil and will 
survive. The administration of this anthelmintic is contra-indicated 
in cases of severe or chronic enteritis, organic heart trouble of certain 
types, mild cachexia, severe gastro-enteritis, and severe infectious 
diseases, especially distemper. Cachectic dogs may be put on a nourish¬ 
ing diet before treatment or santonin may be administered instead. 
This drug is given in small doses daily for a number of days. The 
treatment is then suspended for a few dayB and repeated if necessary. 

(2) For the removal of whip worms from the dog santonin is the 
best drug known to the author. As the result of his experiments he 
recommends its administration in doses of a grain a day with an equal 
amount of calomel This is given for a week and then suspended for 
a week and afterwards repeated as often as necessary. 

(CM3) b2 
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(3) The most serious of the intestinal parasites of dogs is the hook¬ 
worm. The treatment of such infestations calls for considerable 
udgment. The animals already have an irritated intestine due to 
look-worm petechiae, and, if they are clinical cases of uncinariasis or 
cennel anaemia, they are weak, emaciated, and anaemic and it is 
easy to kill such dogs by anthelmintic treatment. The worms are 
difficult to remove and call for larger doses of drugs than do ascarids. 
They will not respond to such drugs as santonin, which are non¬ 
irritant, and they require the use of such drugs as chenopodium, 
chloroform or thymol, all of which act more or less as gastro-intestinal 
irritants. Under these conditions it may often be advisable to combine 
nursing treatment with repeated treatments by small doses of anthel¬ 
mintic at intervals of two weeks or so, until the removal of the worms 
and the nursing improve the condition of the animal so that it can 
endure the relatively drastic treatment necessary to clean out the 
infestation. 

Cats. —Ascarids. A treatment found successful was to give the cat 
£ oz. of castor oil, puncture a 5 minim soluble elastic capsule of oil 
of chenopodium with a pin, and squirt from 2 to 4 minims of the oil 
against the roof of the mouth or against the tongue. Cats are twice 
as susceptible as dogs to chenopodium poisoning. 

Poultry. —Heterakids, including the large Ascaridia of the small 
intestine and the small Heterakis of the caecum. Hall and Foster 
(1918) found an efficacy against Ascaridia of 76 per cent, for turpentine 
in 2 mil doses mixed with an equal amount of olive oil and followed 
immediately by 8 mils of castor oil, and an efficacy of 69 per cent, 
for oil of chenopodium in a dose of 0*02 mil mixed with 2 mils of castor 
oil and preceded by 2 mils of castor oil, and an efficacy against Heterakis 
of 19 per cent, for chopped tobacco stems soaked in water. 

“A consideration of the foregoing shows that in the present state of 
our knowledge our best anthelmintics for certain purposes are oil of 
chenopodium, which is perhaps the most valuable anthelmintic known, 
santonin, valuable where repeated doses are desired and gastro-intestinal 
irritation must be avoided, turpentine, which acts in some respects like 
a weaker oil of chenopodium, copper sulphate, valuable in the ruminants, 
where its emetic action is not manifested, and tobacco, which seems to 
be adapted to the peculiar task of removing heterakids from the ceca of 
poultry.” 


Ransom (B H.). Practical Methods of Prophylaxis against Worm 
Infestations. — Jl. American Vet. Med. Assoc. 1919. Apr. Vol. 
55. (New Series. Vol. 8.) No. 1. pp. 46-56. 

In this paper Ransom discusses the control of a few of the forms of 
worm infestations, which he has had under investigation at various 
times, by preventive measures. 

(1) “ Summer sores ” of equities. The work of Descazeaux in South 
America, Railliet in Europe, Van Saceghem in Africa, and Bull in 
Australia has shown that the worms capable of setting up certain 
granulomatous growths and “ summer sores ” on the skin of horses 
are the larvae of one or more species of Habronema. 

Extracts of the works referred to may be found in previous numbers 
of this Bulletin. Two species of Habronema are found which live as 
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adults in the stomach of the horse. Prior to the work of these investi¬ 
gators the author proved in the case of one of these species (Habronema 
muscae) that the common house-fly acts as the intermediate host. 
With the knowledge that these worms are responsible for “ summer 
sores ” and are transmitted to horses by flies which in turn acquire 
the parasites as a result of breeding in manure from horses 
harbouring the adult worms in their stomachs, it is quite possible 
that at least one solution of the summer sore problem may be reached 
by the solution of the problem of eradicating the flies that breed in 
horse manure. 

(2) Muscle cysticerci in sheep. A very large number of sheep 
carcases had been condemned every year in the United States of 
America as the result of this infestation. Investigation has conclu¬ 
sively demonstrated that instead of being the larvae of a rather 
dangerous tapeworm of man (Taenia solium), as formerly supposed, 
they were not forms transmissible to human beings but belong to a 
previously unrecognised species of tapeworm of the dog (Taenia ovis). 
A much less severe rule of meat inspection thus becomes applicable. 
Prophylactic measures consist in destroying unnecessary dogs, burning 
or burying the carcases of sheep or otherwise disposing of them so that 
they cannot be eaten by dogs, feeding no uncooked mutton to dogs, 
and further ensuring the freedom of dogs from tapeworms by periodical 
anthelmintic treatment. 

(3) Ascaris suum or Ascaris lumbricoides of pigs. Recently Stewabt 
of the Indian Medical Service [see this Bulletin, 1918, Vol. 6, No. 2, 
p. 97] made the remarkable discovery that if the eggs of Ascaris are 
fed to rats and mice they hatch out in the intestine and the embryos 
migrate to the liver and other organs, including the lungs, meanwhile 
undergoing considerable growth and development. From the lungs 
the larvae migrate up the trachea and may be recovered from the 
saliva. They then pass down the oesophagus, through the stomach 
and into the intestine. They remain for a time in the caecum but 
finally leave the body in the faeces. About two weeks are required 
for these migrations. Stewart failed to infect pigs by feeding them 
on Ascaris eggs, and was led to conclude that rats or mice act as inter¬ 
mediate hosts. According to his view the transfer of the larvae to 
pigs or human beings is brought about through the contamination 
of food or water by the saliva or faeces of infested rats or mice during 

, the time the parasites are present in the mouth or intestine of these 
animals. Ransom and Foster repeated Stewart’s experiments 
with results very similar to his but determined some additional facts 
and demonstrated that the parasite has a direct life history. They 
claim to have proved conclusively that pigs become infected with 
Ascaris as a result of swallowing the eggs of the parasite, the larvae 
undergoing the same migrations as they do in rats and mice with the 
difference that when they reach the pig’s intestine after passing through 
the lungs they settle down and slowly develop into adult worms. In 
rabbits and guinea-pigs, on the other hand, they found that the larvae 
as in rats and mice were unable to continue their development in the 
intestine. The cycle in these small rodents would thus represent a 
transient existence in strange hosts and it affords no evidence that 
these animals act under any circumstances as intermediate hosts. 
As was shown in Stewart’s experiments with the rodents a fatal 
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pneumonia may be set up in pies by the passage of migrating Ascaris 
larvae through the lungs. 

Ascaris is harboured by a high percentage of pigs in all parts of 
the world. Though it appears to be most common in pigs less than 
•a year old it is of rather frequent occurrence in older animals. The 
soil of places occupied by infested animals may become heavily laden 
with eggs passed in the faeces. Ascaris eggs are endowed with a 
remarkable vitality and have been kept alive for as long as five years. 
They can survive for some time in a dry condition and hre not affected 
by ordinary disinfectants. Formaldehyde solution, for example, 
makes an excellent medium in which to incubate the eggs to study 
the embryonic development of the parasite. The problem of preventing 
Ascaris infection thus becomes difficult. 

Evidence is available which indicates that as pigs grow older they 
are not only less liable to injury by Ascaris but are less susceptible 
to infection. The protection of very young pigs is therefore of parti¬ 
cular importance. A ‘fertile source of infection in the case of the 
sucking pig would be the teats of the sow, soiled with the dirt of the 
pigsty. This dirt may contain many Ascaris eggs, which would be 
swallowed by the young pig in sucking. Special care should thus be 
taken of the sow just before and during the suckling period with respect 
to cleanliness of the animal itself and of the place in which it is kept. 

(4) Haemonchus contortus of sheep and other ruminants. Investiga¬ 
tions made a number of years ago by the author proved that this 
parasite has a direct life history, no intermediate host being necessary. 
[The life-cycle of this worm substantially as described by Ransom 
may be referred to in an extract of the work of another author (Veglia), 
in this Bulletin, 1917, Vol. 5, No. 1, p. 30.—Ed.] From the knowledge 
so far obtained it appears safe to assume that practically all infection 
in a pasture will die out within a year after the removal of sheep and 
other ruminants. Apparently also there is little residual infection in 
fields that have been ploughed up and replanted. The length of time 
the adult parasites may live in an infested animal is uncertain, but 
they appear to be rather short-lived inasmuch as the number rapidly 
diminishes in animals that are removed from pasture and placed in 
stables or dry yards. In such cases the chances of re-infection are 
comparatively slight. Sheep, however, that were kept on frequently 
cleaned board floors still showed a few stomach worms at the end of 
about eighteen months, but it is believed that these resulted from 
re-infection rather than that they had survived in sheep after their 
removal from pasture. After considerable experiment, it is stated, 
the conclusion has been reached that the only way of preventing infec¬ 
tion among lambs is to take them away from the ewes at birth, feed 
them artificially on sterile milk, and keep them in clean pens and 
pastures, using scrupulous precautions to avoid the introduction of 
infection with contaminated feed or water, or dirt carried on the feet 
of attendants. Such a rigorous method could not be applied in practice. 
In view of the fact that it is impossible in practice to get rid of 
stomach worms from sheep or to raise lambs quite free from them, one 
has to proceed on the assumption that sheep are invariably, although 
perhaps only very slightly, infected with the worms, and the important 
economic problem to be solved thus is to keep the number of worms 
down to such a small limit that they are incapable of doing any 
appreciable damage. 
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Successful results are being obtained by Curtice (Cooper), who is 
in charge of the work undertaken in this connection by the Bureau of 
Animal Industry, in the following manner. 

" During the autumn and winter the breeding ewes, the lambs of the 
spring crop and the yearlings are kept in separate flocks. The ewes are 
allowed to graze without reference to whether infection is present in the 
fields or pastures used. The lambs are kept, however, only in fields which 
have been plowed and planted with appropriate foliage crops since their 
previous occupancy by sheep, and are changed to fresh fields as the 
grazing becomes exhausted. They may remain in one field for several 
weeks or months. This practice is continued throughout the following 
year, and they are similarly handled the autumn of the next year as 
yearlings, after which they are handled as breeding ewes. Beginning 
about May 15, the lambs and yearlings of the year before (now yearlings 
and two-year-olds respectively) are dosed once a month until September 
15 with 50 to 100 c.c. of one per cent, copper sulphate solution, meanwhile 
being changed from time to time to fresh grazing as the forage crops 
develop. The lambs from the breeding flock are dropped in April. Until 
about June, when the first forage crops become available, the lambs are 
kept in the stable. The ewes are turned out daily on stubble fields or 
similar pasturage, being brought to the stable at noontime to allow the 
lambs to suckle, and are also kept with the latter in the stable at night. 
The manure is removed from the stable about once a week. About 
May 15 the ewes receive a dose of 100 c.c. of one per cent, copper sulphate 
solution, and thereafter until September 15 are similarly dosed once a 
month. When the pasturage prepared for the lambs becomes available 
in June they are turned out daily and crazed between hurdles or portable 
fences, a fence in front and a fence behind, being moved to a fresh area 
every" two or three weeks. At noontime they join the ewes in the stable, 
go back to pasture in the afternoon, and are kept with the ewes in the 
stable at night, so that they are with the latter during a period at noon 
and during the night, at other times being kept separate. Late in July 
or early in August the lambs are weaned and afterwards stabled and 
pastured entirely apart from the ewes. The two or three weeks’ shifting 
of pasturage is continued until about the middle of August, when the 
lambs are turned into the com field, and a month or so later they are 
placed in a field or fields which have been plowed and planted to a suitable 
forage crop at the proper time to be ready for them. After this the 
lambs are handled as yearlings. Under this method it will be noted 
the lambs receive no medicinal treatment, the treatment of the ewes, 
and the rotation of the pasturage being depended upon to prevent stomach 
worm trouble among the lambs. This method has also served to protect 
against trouble with other internal parasites as well as stomach worms. 
Complete freedom from stomach worms and other parasites has not been 
secured but the degree of infection has been exceedingly slight. The 
scheme outlined above may seem troublesome but it has not proved 
particularly difficult to follow. Further investigation may enable us to 
correct defects in this methods, as well as to simplify it ana make it more 
practicable, and we are encouraged in believing that we will finally be 
able to outline a definite scheme or schemes for handling sheep that can 
be depended upon to prevent losses from stomach worms and that at the 
same time will not be expensive or unduly troublesome.” 

Missenakd (R.). Plates d’6t6 avee complications pulmonalres. 
[“Summer Sores” with Pulmonary Complications.]— Bull. Soc. 
Cent. Mid. Vit. 1918. Dec. 5. Rec. Mid. Vit. 1918. Dec. 30. 
Vol. 94. No. 24. pp. 490-491. 

The author records the case of a horse affected with two large sores 
on the facial region. In spite of local treatment the sores continued 
to increase in size, became covered with fibrinous or calcaro-fibrinous 
crusts about the size of split peas, and caused great irritation. The 
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general condition of the animal became very poor, the temperature 
varied from 37 5° to 39° C. and the breathing became irregular and 
dyspnoeic. Percussion of the chest revealed dullness of the superior 
parts of both lungs and auscultation almost complete cessation of 
vesicular murmur in their upper and anterior portions. 

The animal was then slaughtered and on post-mortem examination 
the whole of the skin and subcutaneous connective tissue of the face 
was found to be indurated and inflamed whilst the underlying muscles 
remained intact. The pleural surface of the lungs was of a dull grey 
colour and of a “ downy ” appearance. On palpation innumerable 
nodules were found in the upper and anterior portions of the organs, 
laying just underneath the pleura. A small number were also found 
deep in the interior of the lungs. These nodules were formed in the 
substance of the lung and on incision small caseous masses similar 
to those found on the facial sores were encountered. Some of these 
were calcified. These small masses were contained within smooth- 
walled cavities surrounded by a zone of inflamed parenchyma which 
had become partly fibrous and adherent to the surrounding tissues. 
Some more or less diffuse inflamed patches were found in both lungs. 
The bronchial and submaxillary lymphatic glands were enlarged and 
inflamed but no visible lesions were found in the digestive tract. In 
this case a pulmonary metastasis had thus appeared to have taken 
place from the original facial summer sores. 

Dalrymple (W. H.). Note on the Occurrence of Filaria papUlosa .— 
Jl. Amer. Vet. Med. Assoc. 1919. Feb. Yol. 54. (New Series. 
Yol. 7.) No. 6. pp. 643-647. 

In this short note the author records the occurrence of Filaria 
papUlosa in the aqueous humur of a horse’s eye in the United States 
of America. About nine days prior to its extraction it was observed 
by the owner to be about -fa of an inch in length. At the time of 
operation, however, it appeared to be fully developed, about 50 mm. 
long and it was probably a male parasite. A very interesting short 
historical account of the incidence of this parasite is given. 

Schwabtz (Benjamin). Observations and Experiments on Intestinal 
Trichinae.— -Jl. Agric. Res. 1918. Nov. 25. Vol. 15. No. 8. 
pp. 467-482. With 3 text figs. 

Inasmuch as little is at present known concerning the physiological 
processes of trichinae during the period of their growth in the small 
intestine it appeared to the writer that observations and experiments 
on the intestinal forms, with special reference to their behaviour 
under various conditions, might yield some useful information. The 
present paper embodies the results of this work and also includes 
observations on the moulting of the larvae in vitro, a phenomenon 
which does not appear to have been hitherto recorded. For the pur¬ 
poses of his experiments the author utilised albino and hooded rats 
which were artificially infected by feeding on ground up trichinous 
pork. The following summary and conclusions are drawn by the author 
as the results of his experiments. 

“ (1) The larvae of TrichineUa spiralis do not linger in the stomach 
of the host after they are freed from their capsules, but pass into the 
small intestine. . 
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“ (2) The passage of the larvae through the stomach does not stimulate 
them to further growth and development, and a brief sojourn in the 
intestine is insufficient to initiate those processes which lead to sexual 
maturity. 

“ (3) Larvae from the intestine that have not yet been stimulated 
to further development become tightly coiled when removed from the 
host and placed in physiological* salt solution, but those which have been 
stimulated to development apparently lose the power of becoming tightly 
coiled under similar conditions. 

44 (4) Larvae which have been stimulated to further development in 
the intestine will molt even after being removed from that organ. The 
molting process may be hastened by high temperatures and suppressed 
by low temperatures. 

44 (5) Larvae which have not yet been stimulated to further develop¬ 
ment in the small intestine can not be caused to molt by a high temperature. 

“ (6) With the beginning of development in the small intestine the 
larvae lose the power of surviving for considerable lengths of time outside 
of the host. They afterward become more persistent, however, in direct 
proportion to their increasing age. 

4 M7) When removed from the host within 24 hours after artificial 
infection intestinal trichinae often undergo spontaneous disintegration 
which may be due to the sudden change of environment, lack of food, 
or possibly the liberation of toxic substances which affect the parasites 
while in an artificial medium. 

44 (8) Larvae which molt after removal from the host have been observed 
occasionally to decrease in size. It is suggested that the dwarfed condition 
is possibly due to lack of food. 

44 (9) After the first and subsequent molts the tolerance of the larvae 
to various toxic agents is replaced by a marked sensitiveness to such 
agents which decreases, however, with advancing age. 

“(10) Under the influence of potassium cyanid the worms undergo 
disintegration and exhibit susceptibility to the poison along the major 
axis which in the growing forms appears to be greatest in regions where 
growth takes place most rapidly. 

“(11) Modifications in the permeability of the cuticle do not appear 
to be directly responsible for tne changes in susceptibility. The changes 
probably result from a reorganization of the protoplasm coincident with 
growth, differentiation and age. 

44 (12) Attempts to induce molting in the larvae which have been 
decapsuled by artificial digestion and afterwards kept in vitro under 
various conditions have thus far failed to yield successful results.” 


Ciubea (Joan). On the Possibility of the Infection of Pigs with the 

Flakes Opisthorchis fdineus , Pseudarnphistomum danubiense , and 

Metorchis albidus. — Ztschr. f. Fleisch. u. Milchhygiene . 1916. 
Aug. 1. Vol. 26. No. 21. pp. 323-326. [Extract in Int. Rev. 
Sd. & Prod. Agric. 1917. Jan. Vol. 8. No. 1. pp. 96-97.] 

44 To decide the possibility of infecting pigs with these flukes, experi¬ 
ments were undertaken in 1914 and 1915. The author gave different 
fish containing larval stages of Opisthorchis felineus , Pseuaamphistimum 
danubiense (especially in tench) and Metorchus albidus (especially in 
roach) to young pigs. 

44 First of all he gave to a 3 month old pig, for 55 days, in all: 
40 tench (Tinea tinea) —8 common bream (Abramis brama) —1 Rudd ( Scar - 
dinius (Leuciscus erythropthalmus) and 1 A spins aspius . Dogs and cats 
were used as controls, being also given tench and roach. In the post¬ 
mortem examination of the pig, the author only found 7 adult Opisthorchis 
jelineus (7 mm. long by 1’48 mm. broad) in the gall bladder and bile 
ducts. The control animals, which had been given fewer tench than the 
pig, contained several Opisthorchis felineus and a large number of 
Pseudarnphistomum danubiense. The fact that no specimens of P. danu¬ 
biense were found in the pig’s liver seemed strange, since according to 
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the writer’s experiments the roach ( Cyprinus) and especially the tench 
in the Danube are more frequently parasitised by P. danubienee than 
by 0. felineus. 

“ A second experiment was therefore commenced by giving to another 
pig for 71 dayB, m all: 93 tench—13 roach (BUcca bjorkna) and 2 bream. 
The autopsy showed that the bile ducts were thickened and full of a green- 
ish-grey, glairy liquid. In the liver of the pig were found 45 adult and 
2 immature specimens of Opisthorchis felineus and one adult but not 
mature Metorchus albidus. The parasites had developed normally. The 
liver of this second pig also contained no P. danubienee. On the contrary, 
the controls (dogs) of the second experiment contained as well as speci¬ 
mens of Opisthorchis felineus and Metorchus albidus some specimens of 
Pseudamphistomum dcmubiense. 

“Conclusions.—(1) Opisthorchus felineus, and probably Metorchus 
albidus as well, can live as parasites in the liver of the domestic pig. 

“ (2) It may be that the pig is not parasitised by Pseudamphistomum 
danubiense, but further experiments are necessary to decide this question. 

“ (3) The presence of abnormally developed specimens of Opisihorus 
felineus and Metorchis albidus in the liver of the domestic pig may perhaps 
be explained by the fact that the latter is not the final host of the 
Distomata in question.” 

Ackert (James E.). On the Life Cycle of the Fowl Cestode, Davainea 
cesticillus (MoUn).' — Jl. Parasitology. 1918. Sept. VoL 5. No. 
1. pp. 41-43. With 1 plate. 

Of the six species of tape worms recorded from chickens in the 
United States the life history of only two has been demonstrated 
experimentally. Davainea progrottina, Davaine, is transmitted by 
the slug Limax cinereus Lister according to Grassi and Rovelli 
(1899 & 1892), and Choanotaenia infundibuliformis Goeze may have 
the house fly Musea domestica Linn. (Gutberlet, 1916) as its inter¬ 
mediate host. 

In this preliminary co mmuni cation the author briefly describes some 
experimental work which goes to show that the house fly may transmit 
to chickens the tape worm mentioned in the title of this paper. The 
flies were fed on the onchospheres and portions of teased gravid 
proglottids and then as soon as the flies died they were given to young 
chickens reared in a fly proof chicken cage. The cestodes were 
subsequently discoverable in the intestinal tract of the birds thus fed. 


MYCOTIC DISEASES. 

NioRE (L.) & Boquet (A.). Essals do sdrotherapie d’une affection 
mycosique chronique (Lymphanglte dplzootlque des sollpddes). 

[Experiments on the Serumtherapy of a Chronic Mycotic Affection 
(Epizootic Lymphangitis of Solipeds).]— Ann. Inst. Pasteur. 
1919. Apr. Vol. 33. No. 4. pp. 269-274. 

During the course of the year 1917 the authors carried out some 
incomplete experiments on the treatment of epizootic lymphangitis 
with a serum obtained from a sheep inoculated with increasing doses 
of non-pathogenic yeasts (Saccharomyces eUipsoideus). Interesting- 
results are stated to have been obtained but nevertheless one of the 
horses treated with large doses of this serum (40 to 80 c.c.) repeated. 
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every two or three days became so emaciated within a week that 
after having shown some improvement in the state of its lesions it 
had to be slaughtered. 

Latour has recently recorded good results following upon the 
treatment of a number of affected animals with the serum of a horse 
that had recovered. The number of cures exceeded 35 per cent., and 
large doses—150 c.c. every four or five days subcutaneously—were 
recommended. The experiments recorded by the authors in this 
paper do not entirely confirm the conclusions of Latotjb and thus a 
satisfactory treatment for epizootic lymphangitis still remains to be 
found. 

A horse was hyper-immunised ■frith gradually increasing doses of 
cryptococci cultivated according to the technique already described 
by the authors [see this Bulletin, 1914, Yol. 2, p. 152 ; 1915, Vol. 3, 
pp. 71 and 111; 1917, Vol. 5, p. 116; 1918, Vol. 6, pp. 107 & 174]. 
The hyper-immunising process extended over a period of 118 days, 
during which time 11 subcutaneous injections were given commencing 
with 0 05 gramme of dead agar culture and ending with 4 grammes of 
living culture. The horse was bled a fortnight after the last injection. 
The injections provoked large swellings and abscesses which discharged 
from the 6th to the 10th days and healed up in a few days. A 
temperature reaction reaching 3° C. was observed after the injection 
of the larger doses and this commenced a few hours after the injection 
and lasted up till the end of the 3rd day. 

The injection of large doses (25-40 c.c.) subcutaneously of the anti- 
cryptococcic serum thus obtained, repeated at intervals of 24 to 48 hours, 
produced in animals affected with the natural disease an improvement 
of short duration during the first days of the treatment, followed 
by distinct exacerbation of the symptoms manifested by the appearance 
of fresh ulcers and increasing suppuration. The serum appeared 
to bring about a rapid shedding of the buds and a marked inflammatory 
re-action at the seat of the lesions. However, it was not capable of 
arresting the continued progress of the disease. 

Three severely affected horses were treated; one of these died during 
the treatment, the condition of the other two became gradually worse 
and the injections were discontinued. The effects of the serum treat¬ 
ment seemed to resemble that observed following upon injection of 
the antigen. 

The two surviving horses were thereafter treated with small gradually 
increasing doses of serum intravenously. One of the animals showed 
very widespread lesions which had caused almost complete ulceration 
of the skin covering the right hind leg. It died as the result of a 
generalised secondary infection after an unsuccessful treatment 
extending over three weeks. The remaining horse, which had suffered 
for nearly ten months with severe generalised epizootic lymphangitis 
and had gradually become worse under other methods of treatment, 
was considered to be in a condition necessitating slaughter. The 
treatment extended over 32 days and comprised seven injections, 
commencing with 1 c.c. and ending with 15 c.c. Suppuration increased 
during the first day of treatment and new buds appeared which 
commenced to fluctuate after 48 hours and discharged. After the 
third day the large indurated masses found on the ribs and neck and 
the corded lymphatics began to diminish in size ; cryptococci gradually 
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disappeared from the pus, and long standing ulcers rapidly cicatrised. 
Six weeks after the commencement of the treatment the general 
condition of the animal was excellent and suppuration had nearly 
entirely ceased; the smaller ulcers (1 to 2 cm. in diameter) were 
cicatrised and the large granulating sores were becoming gradually 
covered over with epidermis. 

The interpretation of these results, the authors believe, is analogous 
to that suggested by Metchnikoff and Besredka to explain the 
phenomena following upon the treatment of lepers by increasing 
doses of a haemo- or leucotoxic serum. The action of such sera is 
due not to the products of the leprosy bacillus but to cytotoxins which, 
when injected in suitable doses, set up an intensified phagocytosis, 
which reveals itself by increased suppuration and rapid elimination 
of the organisms. Massive doses of anti-cryptococcus serum would 
thus set up a transient leucocytary action of excessive intensity, 
which would favour the multiplication of the crvptococci. Intravenous 
injections of very small and increasing doses of the same serum prac¬ 
tised at suitable intervals not only exert an influence on phagocytosis 
but in addition stimulate the digestion of the parasites ingested by 
the leucocytes. 

Boquet (A.) & NfcoRE (L.). Polymorphisms et determinisms morpho- . 
g6nlque du Cryptocoque de Rivolta. [Polymorphism and Deter¬ 
mination of Morphogenesis in Rivolta’s Cryptococcus.]— Ann. 
Inst. Pasteur. 1919. Mar. Vol. 33. No. 3. pp. 184-190. 

In the course of their researches upon the cultivation of the organism 
of epizootic lymphangitis the authors noted the polymorphic characters 
displayed by this organism. In this paper a description of the artificial 
media found to be most favourable for the development of the fungus 
is given and a study made of the phenomena of variation and of 
their physico-chemical causes. 

It was found that when the temperature at which the media are 
incubated is lowered to 15-18° C. the parasite develops as a cylindrical 
mycelial organism which becomes more and more elongated. Its 
absorptive surface grows in proportion to its volume and the enveloping 
membrane becomes thinner. 

When the temperature is raised up to an optimum of 35° to 36° .C. 
and the cells are more completely bathed in a liquid which permeates 
them throughout they take on a spherical or ovoid form (yeast-like 
forms) and become surrounded with a double-contoured membrane. 
The temperature acts both on the medium, by modifying osmotic 
pressure, viscosity, and superficial tension, and also on the cells by 
excitingupto the highest degree the zymotic functions of the protoplasm. 

The peripheral membrane seems to act as an organ for the regulation 
of nutritional exchanges. It increases in thickness and becomes 
doubled or it becomes thinner according to the degree of intensity of 
the physico-chemical factors governing development. 

In the body of the horse under experimentally reproduced chemical 
influences such as the action of citric acid the dimensions of the 
yeast-like forms diminish, their absorptive surface grows in relationship 
to the volume and the doubly-contoured membrane persists. 

Reproduction by budding takes place independently of aerobic 
conditions. 
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Cubasson (G.). Une maladle da dromadaire analogue au farcin du 
tool. [A Disease of the Dromedary Analogous to farcin du bceuf 
(Bovine Streptothricosis).]— Butt. Soc. Cent. Mia. Vit. 1918. 
Dec. 5. Rec. Mid. Vit. 1918. Dec. 30. Vol. 94. No. 24. pp. 
491-496. 

The affection named above was first noticed by the author in 1917 
among dromedaries belonging to a Moorish tribe. Another herd 
of camels affected with the same disease came under his observation 
during the following year, and the symptomatology and etiology of 
the condition were then studied. 

In the 18 animals observed the symptoms were alike and invariably 
chronic. The lesions were well-marked in all these animals submitted 
for examination and consisted of swellings varying in number and 
size, generally from 10 to 20 cm. apart and from the size of a walnut 
to that of a fist. These were found on the inner surfaces of the thighs, 
along the jugular furrows, sometimes on the inner surfaces of the 
forearm, rarely behind the shoulder, and never on the lower parts 
of the limbs or on the back. These presented the same characters 
as ordinary subcutaneous so-called " cold ” abscesses. The largest 
number of swellings found inside the thigh of an animal was five, the 
average was two or three. Sometimes they seemed to be united 
with the neighbouring lymphatic gland by means of a corded lymphatic 
vessel which was not very prominent and was painless. The pre¬ 
scapular and inguinal glands became indurated and enlarged and after¬ 
wards showed the same characters as the local swellings. Subcutaneous 
rupture of the abscesses was never observed, but they are invariably 
punctured by the camel men themselves before this would naturally 
have taken place. The general condition of the animals appears to 
be unaffected by these lesions but it is asserted by the natives that 
when the disease affects young camels rapid loss of condition, and 
sometimes death, takes place. 

These swellings are very slow in development and are not opened 
by the camel men until they have been in existence for about four 
or five months, when signs of fluctuation commence. Subsequently, 
recurrence of the lesions is almost constant and they persist although 
emptied on several occasions right up to the time of death of the 
animals. 

The nature of the lesions was studied in the case of one animal 
slaughtered as the result of a compound fracture. Each cavity was 
separated from the neighbouring tissue by a fibrous wall from one 
to three cm. in thickness, yellowish-white on section, and not easily 
separated from the subcutaneous connective tissue which had also 
undergone chronic inflammation. The internal surface was covered 
with small granulations which were not very vascular. The pus was 
thick, glutinous, odourless, white, often clotted but rarely caseous. 
It was very different in appearance from the ordinary wound pus of 
the dromedary which is, as a rule, very liquid and has a distinct odour. 
The affected lymphatic glands had become completely converted into 
abscess cavities similar to the local lesions; the affected lymphatics 
took the form of large cords with ill-defined margins and consisted of a 
wall and contents similar to those of the glandular lesions. No visceral 
lesions were observed. The author was equipped with a few laboratory 
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materials for the study of the second outbreak and succeeded in 
isolating a streptothrix-like organism which seemed to be the causal 
agent. 

In smears of pus one found almost constantly small mycelial masses 
which were Gram-positive. Towards the centre of each mass the 
filaments had become so entangled as to form an almost opaque 
dark violet nucleus, from which radiated two varieties of filaments, 
viz., (1) short thick deeply-stained straight elements, slightly swollen 
at their free ends and (2) much finer and much longer tortuous elements 
of uniform thickness which became branched and intermingled with 
each other and terminated in a thin pointed extremity. 

The author was able to use the following media for cultural 
examination of the organism, viz., Martin’s broth, broth made from 
commercial meat extract, milk, coagulated ox serum, and the so-called 
" palm cabbage.” These cultures were incubated at about the body 
temperature. In two out of 10 tubes of Martin’s broth inoculated 
with pus from a swelling there appeared on the surface on the 5th day 
small greyish, downy, and irregular masses. On the 8th day they 
became united but did not adhere to the walls of the tube. Microscopic 
examination of the growth showed organisms s imil ar to those seen in 
the pus. The filaments appeared to be more slender and less branched. 

In ordinary broth growth seemed to be more rapid and abundant. 
In one tube the particles became deposited quickly; the broth did not 
become turbid. 

Milk appeared to be less suitable for growth. It was not coagulated. 

A stab culture in coagulated serum showed colonies in the form of 
greyish-white irregular compact-looking masses. The palm cabbage, 
which makes a very suitable culture medium, was utilised in the same 
way as potato. Growth on this medium was more abundant and^he 
single colonies were larger. The surface of these masses was yellowish 
whilst they were almost brown towards their centres. 

Animal inoculation.—Two dromedaries that were already affected . 
with these swellings were inoculated subcutaneously on the inner 
surface of the thigh with pus from the lesions situated elsewhere on 
their bodies; no lesion developed at the seat of inoculation for up to 
one month afterwards. Out of seven healthy animals inoculated with 
diluted pus and five with an emulsion of culture, subcutaneously, 
three subsequently showed small nodules which developed in 20 to 25 
days and contained purulent material in which the fungus could be 
seen. Two of these animals were inoculated with culture and the third 
with pus. Measures were taken so as to exclude natural infection 
of these animals after the inoculations. 

A zebu and an ox inoculated subcutaneously with diluted pus and 
with broth culture subsequently showed no lesions. 

Out of three sheep inoculated subcutaneously with diluted pus two 
subsequently showed at the seat of inoculation small abscesses which 
appeared on the 8th and 10th days and opened spontaneously on the 
30th and 36th days, respectively. The organism was recovered from 
these abscesses. 

A rabbit inoculated with pus subcutaneously developed a small 
abscess which formed slowly and had not ruptured at the end of a 
month. On the other hand intraperitoneal injection of the same 
dose of material gave negative results in the case of two rabbits. 
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No reaction was observed in the case of the monkey. 

From the foregoing it would appear that the causal agent of this 
camel affection is a mould. The mode of entry of this organism is 
not understood. It does not appear to gain access to the subcutaneous 
tissues through wounds in the skin inasmuch as the lesions are never 
observed to arise in connection with such abrasions as harness wounds. 
The Moors incriminate a number of flies, especially Stomoxys. 

With regard to the diagnosis of the condition the author asserts 
that there is in the Sahara regions of French Sudan at least one disease, 
known as d bareda , in which is seen a series of small bead-like swellings 
along the course of the jugular furrows. This disease develops rapidly, 
is of a less contagious nature and produces a high mortality. The 
lesions are, moreover, different—small fluctuating swellings which 
develop rapidly. It is possible that tuberculous lesions might develop 
in the form of subcutaneous cold abscesses in camels, but a microscopic 
examination of the pus and the tuberculin test would enable one to 
differentiate the condition. 

In the case of individuals the prognosis is comparatively benign. 
It is far more serious in a herd or caravan on account of the risk of 
spreading the infection. 

At the beginning of the affection the Moors apply to the swelling 
in this condition as well as in d bareda either the milky juice of a 
species of Euphorbia, fermented camel urine or plaster made from a 
brittle stone known as hemmiro. These substances produce no effect 
except perhaps in the case of the Euphorbia juice which acts as an 
irritant and hastens the development of the lesions; it is employed 
by the natives in the case of epizootic lymphangitis also for this purpose. 
When the swelling is well formed it is opened by means of a red hot 
knife and the applications of hemmiro are continued. Recurrences 
occur almost constantly. 

In the case of the first herd upon which the author made his observa¬ 
tions the abscesses were treated in the following manner. They were 
firat opened boldly by means of a cautery, washed out by means of 5 per 
cent, copper sulphate solution, the walls of the abscess were lightly 
cauterised and a crystal of copper sulphate deposited within the cavity. 
Two of the eight animals thus treated subsequently developed recurrent 
abscesses. The same treatment was employed in the case of the 
second herd but the author was unable to prolong his observations 
sufficiently to estimate the value of the treatment. 

The administration of potassium iodide in doses of first 15 grammes 
and then 10 grammes for a period of three weeks produced no improve¬ 
ment in the case of two animals. 

[An editorial footnote states that this disease is probably identical 
with the condition known as “ Jhooling ” or “ Jhoolak ” in India, 
recently described by Cboss (see this Bulletin, 1918, VoL 6, No. 1, 
p. 43).] 

Mason (F. E.). Pseudo-Actinomycosis or Streptotrlchosls in the Camel. 
— Jl. Comp. Path, dk Therap. 1919. Mar. VoL 32. Part 1. 
pp. 34-42. With 4 text figs. 

In February 1917 the author received for examination lesions, bearing 
a naked-eye resemblance to tuberculous lesions, from a young recently 
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imported Sudanese camel which had died after a short illness at Cairo. 
The lungs contained solid irregularly shaped masses up to the size 
of a broad bean and surrounded by a haemorrhagic zone. Innumerable 
semi-translucent spherical nodules resembling young tubercles were 
scattered fairly uniformly throughout the tissue of both organs. The 
bronchial, prescapular and lumbar glands contained yellowish-grey 
nodules. The kidneys contained numerous yellowish-grey firm areas 
chiefly in the cortex and mostly wedge-shaped on radial section. The 
liver also contained a few nodules with similar characters but approach¬ 
ing the spherical in shape. 

Scrapings made from the various lesions enumerated were found on 
microscopic examination to contain a streptothrix fungus which was 
also obtained in pure culture from several of the lesions in the diflerent 
organs. It bore a close resemblance to the active vegetative elements 
of the genus Nocardia (Actinomyces) and more particularly to 
N. convoluta Chalmers & Christopherson, 1916, from which, however, it 
is distinct. The fungus consisted of a mycelium composed of irregu¬ 
larly branching hyphae without visible sheath or segmentation. The 
hyphal threads were frequently of great length but about the same 
width as the tubercle bacillus. When stained by Gram’s method 
the hyphae sometimes stained homogeneously but frequently they had 
a beaded appearance. Many short threads were seen, bacillary in 
form, some beaded and some uniformly stained. Apparently the 
beaded bacillary forms represented thallospores. In lesions above 
those of the smallest size the substance of the hyphae tended to break 
up into minute granules ; empty sheaths were also seen which no longer 
retained Gram’s stain. In many of the hyphae, in which the method 
of branching off was irregular and not dichotomous, fusiform enlarge¬ 
ments were seen measuring about 1'5 ft in length by 1/4 in width, 
chiefly placed lengthways in the course of a hypha. Sometimes 
they were placed at the point of origin of a branch and more rarely 
in a terminal position, giving a somewhat drumstick appearance. 
They were strongly Gram-positive and appeared to represent arthro- 
spores. Free spores were also numerous. No club formation, rosette, 
or “ grain ” was discoverable by the naked-eye or microscope. In 
the absence of a so-called “ grain ” the fungus could not be classified 
as a Nocardia or true Actinomyces, but should be placed in the genus 
Streptothrix in which it forms a species with special characters 
apparently differing from all previously described pathogenic 
streptothrices. 

A minute description is then given of the staining reactions and 
cultural characters of the organism and the pathological changes set 
up by it. 

Experimental inoculation.—A guinea-pig inoculated subcutaneously 
with pure culture died on the 7th day and on post-mortem examination 
showed at the seat of inoculation a local inflammation and the 
presence of a thick cheesy material; there was enteritis and the liver, 
spleen, lung, and kidneys were congested. The fungus was discoverable 
in smears from the local abscess and in blood from the kidney. 

A white rat inoculated subcutaneously with pure culture remained 
apparently healthy for 30 days except for the formation of a small 
local swelling. On the 33rd day it died from other causes. At the 
seat of inoculation an abscess was found containing a thick sticky 
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cheese-like pus but no living organism could be found and cultures 
failed. Apparently the rat resisted infection. 

Two camels were inoculated by scarification of the skin and rubbing 
in pure culture, the seat of inoculation being afterwards covered 
with sterile cotton. No reaction took place and the scarified areas 
healed rapidly. Two camels were inoculated intravenously with 1 c.c. 
each of pure culture emulsion in normal salt solution. One camel 
developed at the seat of inoculation over the jugular vein, apparently 
as the result of the escape of some of the liquid into the surrounding 
tissues, a slowly forming abscess which burst spontaneously on the 
18th day. The pus on examination was not found to contain living 
Streptothrix filaments but only acid-fast spores. There was much 
granular detritus and unstained dead filaments. Cultures on agar 
grew well and typically on the 4th day. On the 51st day this camel 
was slaughtered, in good general condition. The lungs were found 
to be filled with nodules similar to those described in the naturally 
occurring cases, these nodules being surrounded with fibrous tissue. 
The bronchial glands were haemorrhagic but showed no definite 
lesions. The liver contained two nodules. The other organs were 
normal. Preparations made from the lung and liver lesions showed 
the acid-fast Streptothrix in great quantity and the organisms were 
grown on culture media with typical appearances. 

The second camel beyond a transient temperature reaction showed 
no reaction to the inoculation. There were no local abscesses. It 
was slaughtered on the 51st day and a careful examination failed to 
reveal any lesion due to the Streptothrix. 

A second case of the natural disease was found in June 1918. The 
lungs of an Egyptian camel slaughtered for debility were found to 
contain, in addition to numerous tubercle-like nodules, patchy areas 
of pneumonia following the distribution of the lobules, and a lesion 
containing a cheesy mass as large as a walnut. The bronchial glands 
were caseous. The lesions disclosed an acid-fast Streptothrix w r hich 
was morphologically and culturally identical with that found in the 
first case. 

Of the two cases described above the oldest lesions in the first 
are stated to be undoubtedly those in the lungs and in the second 
case the lesions were limited to those organs and their glands. This 
fact taken into consideration with the complete desiccation which 
the spores are able to withstand, as shown by the author’s experiments 
in vitro, suggests that natural infection takes place by inhalation of 
the spores. It is further suggested that the Streptothrix has its 
habitat outside the animal body, probably as a parasite on a cereal 
or grass, which when dried would reach the required degree of desic¬ 
cation for the liberation of the minute spores. 

In a report, dated March 1908, and entitled “ Veterinary Notes 
on Kordofan Province, Williams (A. J.), shortly described a lung 
disease of camels, locally sailed “ Guffar ” or “ Ghudad,” in which 
tubercle-like lesions were found in the lungs. [In a footnote the 
author states that in Egypt, Palestine and Syria “ Guffar ” or “ Jaffar ” 
is one of the names for trypanosomiasis.] Williams states, however, 
that examination of specimens at the Khartoum Laboratory showed 
that the disease was caused by a Botryomyces, and not by a 
Streptothrix. 
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Mason believes that he has described a streptothricosis or pseudoac¬ 
tinomycosis in the camel caused by a species of Streptothrix which has 
not previously been recorded and he therefore proposes to name it 
the Streptothrix camdi. 


BACTERIAL DISEASES. 

Velu (H.). Le charbon bacttrldlen au Maroe. [Anthrax in Morocco ] 

— Bull. Soc. Path. Exot. 1919. Mar. 12. VoL 12. No. 3. pp. 
126-127. 

Chauveau’s researches showed that Algerian sheep were resistant 
towards the anthrax bacillus of French origin. This conclusion has 
wrongly led to a belief among agriculturists that anthrax in the sheep 
did not exist in Algeria. The recent work of LJ&hritier, Fl£ry 
and Tribout (1912) has shown that the disease can be observed 
among Algerian sheep and that death is produced under conditions 
similar to those observed in outbreaks among French flocks, but 
the bacillus of Algerian origin is endowed with greater virulence than 
the French organism. Marin and Henry (1916) have shown that 
anthrax is not rare in the region of Constantine but outbreaks become 
manifest under atypical fulminant forms which render diagnosis 
very difficult. 

Anthrax is common in Morocco and has been recorded by veteri¬ 
narians as being widespread in many districts. It is well known by 
the natives, but, as in Algeria, it is often mistaken by even enlightened 
Europeans. It makes its appearance after the harvests at the time 
when land upon which cereals have been cultivated is turned into 
pasture. Isolated cases of the disease occur very frequently but it 
may become more or less epizootic in character although this is 
somewhat rare ; this circumstance was observed in the case of cattle 
imported in 1913 and 1914 from Argentina and Portugal for the needs 
of the army of occupation. In such instances deaths occur regularly 
as in a true epizootic but several days may elapse without observing 
a single death and then the disease re-appears. It always runs a 
hyper-acute course lasting only a few hours. The affected animals 
show only a few ill-defined symptoms. On post-mortem examination 
no lesions are often to be found. The spleen may be just appreciably 
enlarged and some petechiae may be seen on the serous membranes. 
At the Casablanca abattoir Eyraud was able on several occasions to 
diagnose anthrax in cattle and sheep which showed only a few 
interstitial haemorrhages. 

The above hyper-acute form of anthrax has been observed in horses 
as well as in cattle. Microscopic examination systematically carried 
out enabled the author to discover the role of the anthrax bacillus 
in certain diseases of a fulminant character appearing in the form 
of an epizootic among flocks of sheep, where the disease would not 
have been suspected on clinical or post-mortem examination. 
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Washburn (Henry J.). Hemorrhagic Septicemia.— U.S. Dept. Agric., 
Bureau of Animal Industry, Bull. No. 674. 1918. May. 15. 11 

pp. 1918. Washington: Govt. Ptg. Office. 

A general description of the history, cause, nature, and methods 
of controlling the disease as it affects the domesticated animals in 
the United States of America are given in this Bulletin. 

Most of these facts are already well known. The methods recom¬ 
mended for prevention are worthy of note. It is stated that the 
domesticated mammals and fowls may be protected experimentally 
from contracting the disease by the use of “ bacterins.” Cattle, 
sheep, swine, rabbits, and fowls if treated with heated cultures of 
the specific organisms obtained from mammals or birds of the same 
species as that to which they belong will almost invariably become 
protected against injections of living cultures of the same organism, 
even .though this may be injected in comparatively large quantities. 
Tests made by the Bureau of Animal Industry have shown that the 
use of cultures from animals of another species often affords similar 
complete immunity. Sheep are said to have been made immune 
against cultures obtained from other sheep by the use of cultures 
prepared from cattle. Rabbits were also made resistant towards 
haemorrhagic septicaemia cultures, derived from a variety of 
species of animals, by treatment with prepared cultures obtained 
from animals of other species. They were completely protected 
against the effects of inoculation with virulent cultures of the true 
Bacillus bovisepticus in doses four times as large as that required to 
iroduce fatal results in a rabbit receiving no previous treatment, 
fowls were protected against injections of lethal doses of virulent 
fowl cholera organisms by the use of prepared bouillon growths of 
the same germ, or by the use of strains of the fowl cholera bacillus 
possessing but little virulence. However, when the colon or para- 
• typhoid B group of organisms is found to be responsible for the deaths 
it is recommended that the bacterins should include these organisms. 

As a result of these investigations and of the work of other authors 
several cultures obtained from a number of outbreaks of disease ar6 
at the present time employed for the protection of stock against the 
attacks of haemorrhagic septicaemia, the cultures being obtained 
from homologous species of animals. 

Very satisfactory results are said to have followed the vaccination 
of sheep with attenuated cultures of the living organism. In one 
outbreak about 3,000 sheep were treated with this material After 
48 hours subsequent to vaccination of the flocks only nine sheep were 
lost although previous to inoculation several animals died each day. 
Bacterins made from the killed organisms of haemorrhagic septicaemia 
have also been used with considerable success in treating affected 
flocks of sheep in Oregon. 
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DISEASES DUE TO FILTERABLE VIRUSES. 

Remlinger (P.). Immunisation du lapin contre l’inoculation sous- 
dure-mdrlenne de virus rabique fixe au moyen de eerveaux traitds 
par lather. [Immunisation of the Rabbit against Subdural 
Inoculation of Fixed Rabies Virus by means of Brains treated 
with Ether.]— C. R. Soc. Bid. 1919. Jan. 26. Vol. 82. No. 2. 
pp. 52-54. 

The opinions of authors who have succeeded in vaccinating rabbits 
against sub-dural inoculation with fixed virus may be summarised 
by stating that this immunisation is difficult to accomplish, that 
it appears more often to be a chance occurrence than the result of a 
well-regulated technique, and finally that its duration is ephemeral. 
Remlinger now states, however, that his point of view has been some¬ 
what modified since he has employed ether for the attenuation of the 
virus for vaccination. 

Having established that when the brain of a rabbit dead of rabies 
is immersed in sulphuric ether the superficial layers become innocuous 
after 60 hours and the central parts after 120 hours the author inocu¬ 
lated in a certain number of successive doses, subcutaneously, into 
47 rabbits from 100 to 1,000 c.c. of a 1/50 emulsion of brain material 
that had been kept in ether for a varying number of hours. A fort¬ 
night after the last inoculation the animals were tested as to the state 
of their immunity by sub-dural inoculation with £ c.c. of a 1 /50 emulsion 
of fixed virus. In the case of a negative result the operation was 
repeated every month or two months with increasing doses of virus. 
Out of the above 47 rabbits 16 (34 per cent.) did not react to sub-dural 
inoculation. In 31 cases death occurred after inoculation with a 
delay, as compared with the controls, of one day (11), of 2 days (4), 
of 3 days (7), of 4 days (3), of 5 days (2), of 6, 7, 9, and 10 days (one 
each). In these partially immunised animals the symptoms were in 
the great majority of cases identical with those occurring in the non- 
vaccinated animals. 

The author then gives the number of survivals after each repeated 
sub-dural inoculation. [The reader is led to believe that these last 
results would indicate the duration of the immunity conferred by the 
injection of the etherised brain material. It is evident, however, 
that survival from the effects of each sub-dural inoculation with 
untreated virus might considerably increase a rabbit’s immunity. 
—En.] 

The principal factors influencing the production of immunity are 
then discussed. It was found that brain material that had been 
rendered almost or completely avirulent still gave a certain number 
of positive results. The more virulent the material used for 
immunising the greater would be the degree of immunity expected 
to be set up. The results in this connection, however, appeared at 
times to be a little capricious, although in the main they are stated to 
be regular. 

The author concludes that the immunisation of the rabbit against 
sub-dural inoculation with fixed virus is easier to accomplish than has 
been hitherto admitted.- It is certainly not obtained with a mathe¬ 
matical degree of regularity but it is, however, established according 
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to sufficiently well fixed rules. Once this immunity has been set up 
it remains remarkably solid and in most cases it cannot be broken 
down. 

Remunoeb (P.). Contribution. & l’6tude do l’lnununltd h6r6ditaire 
eontre la rage. [Hereditary Immunity against Rabies.]— C. R. 
Soc. Biol. 1919. Feb. 22. Vol. 82. No. 4. pp. 142-144. 

In the course of a study extending over about ten years on the 
above subject, almost invariably negative results were obtained by 
the author in the case of the rabbit, thus contrasting with the more 
encouraging results observed in the case of the dog by Konradi 
[see this Bulletin , 1916, Vol. 4, No. 2, p. 62, and 1917, Vol. 5, No. 2, 
p. 118]. Even under the most favourable conditions (sire and dam 
immunised, immunisation conducted intensively during gestation) the 
animals were seen to succumb always to the effects of sub-dural 
inoculation, almost always to intra-ocular inoculation, and it was 
only exceptionally that the rabbits were able to resist the effects of 
intramuscular or subcutaneous inoculation. 

The study was resumed with a pair of rabbits that presented excep¬ 
tional characteristics, viz., one male endowed with an absolute natural 
immunity and another male completely immunised as the result 
of having recovered spontaneously from an attack of rabies conferred 
by sub-dural inoculation with fixed virus. In addition 10 male and 
female rabbits were vaccinated by means of material from rabid 
brains treated with ether and subsequently resisted the effects of 
four to seven sub-dural inoculations. 

In preliminary experiments the sire alone was demonstrated to 
play absolutely no part in the production of immunity in the offspring, 
thus in further experiments both the sire and dam were or the dam 
alone was immunised. In three cases only test inoculations were 
performed sub-durally, this method being found to be too severe 
(three deaths); in four cases only .the inoculation was intra-ocular 
(three deaths, one survival; identical results in controls). 

Almost all the animals were tested by inoculation into the muscles 
of the neck, at the same time as control rabbits, with 2 c.c. of an 
emulsion of fixed virus 50 times diluted, if an animal survived it 
was inoculated with 10 c.c. into the neck muscles; and if it again 
survived with 20 c.c. of the same emulsion. It was finally submitted 
to sub-dural inoculation. In each experiment an equal number of 
controls, kept under identical conditions, was inoculated. 

The results obtained appeared to confirm fully those obtained in 
the author’s preliminary researches. 

Thirty one rabbits, bom of immunised parents, each received 2 c.c. 
of emulsion intra-muscularly; result, 21 survivors and 10 deaths 
(controls, 16 survivors and 15 deaths). 

Twenty rabbits bom of immunised parents, received intramuscu¬ 
larly in succession doses of 2 and then 10 c.c. of the 1/50 emulsion ; 
result, 12 survivors 8 deaths ; (controls, 10 survivors 10 deaths). 

Twelve rabbits bom of immunised parents received successively 
intramuscularly doses of 2, then 10, then 20 c.c. of 1 /50 emulsion; 
result, 8 survivors and 4 deaths; 12 controls identically treated, 
7 survivors and 5 deaths. 
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Finally, 8 rabbits bom from immunised parents received successively 
intramuscularly 2, then 10, then 20 c.c. of 1/50 emulsion and were then 
inoculated sub-durally; result, 3 survivors and 5 deaths ; 8 controls 
kept under identical conditions gave 2 survivors and 6 deaths. 

From the above it may be concluded that rabbits even when com¬ 
pletely vaccinated against rabies transmit to their offspring only a 
slight, irregularly occurring, and practically negligible immunity. 

Remlinger (P.). Accidents paralytlques Strangers au virus, au cours 
de rimmunlsation antlrabique du Lapin. [Paralysis arising 
independently of the Virus Inoculation in the course of Antirabic 
Immunisation of the Rabbit.]— C. R. Soc. Biol., 1919. Mar. 15. 
Vol. 82. No. 7. pp. 254^256. 

The paralyses which occur exceptionally in man whilst undergoing a 
course of anti-rabic treatment, or some time after the treatment, have 
been the object of numerous studies, and their significance has been 
interpreted in very remarkable ways. The author found that in the 
case of the rabbit the inoculation of an emulsion of homologous rabic 
brain material, treated or not treated by some attenuating agent, was 
capable of setting up paralytic symptoms even when given in small 
doses : in the production of these symptoms the virus itself could not 
be held responsible and they resembled very closely the accidents 
observed in man. Four such cases occurring in rabbits are described 
in detail. Except in the matter of severity, the paralyses seen in 
the course of anti-rabic treatment 1 and those observed in the case of 
these rabbits were substantially of the same character. The paralyses 
resulting from treatment are almost always benign whereas the 
author’s four rabbits died after a variable lapse of time ; otherwise, 
both types of paralysis were similar in that they manifested a sudden 
onset, predilection for the hind legs, and absence of derangement 
in the general condition. In the case of the rabbits there was every 
likelihood of the paralytic symptoms having been set up as a result 
of the inpculation, as symptoms of a similar nature were never observed 
in rabbits bred at the Institute and not inoculated. Inasmuch as 
inoculation with the brains of these four rabbits failed to demonstrate 
the presence of the rabies, virus one has to incriminate either a toxin 
or some poisonous substance present in the normal brain material, 
capable of acting in this manner on animals of the same species. 

Gray (C. E.). Rinderpest Campaign in East Africa. Final Report, 
Rinderpest Commission. —M.S. Received from the Colonial Office 
7th March. 1919. 11 pp. f’cap. 

After the departure of Colonel Gray for South Africa the work of 
the Commission was carried out by Captain Garden, Chief Veterinary 
Surgeon, Nyasaland. Three inoculation stations were established in 
the New Langenberg district to deal with the recurrent outbreaks 
of rinderpest; climatic conditions proved very unfavourable for the 
speedy execution of the work undertaken and in addition cases of 
rinderpest were found amongst cattle brought for inoculation from 
the Proto Hills and from the hilly country beyond the Kiwora River. 
The area in which inoculation had to be carried out had thus to be 
extended and it was decided to revert as soon as possible to the 
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original plan of campaign outlined in the first report [see this Bulletin, 
Vol. 6, No. 2, p. 115], viz., to establish an immune belt of cattle right 
along the whole of the Northern Rhodesian-Nyasaland Border; the 
appearance of the disease near Mbozi about 100 miles to the west of 
New Langenberg and of mortality among eland, bush pig, and wart 
hog in the. Bukwa Valley close to the Belgian sphere of operations 
would necessitate the execution of this plan as rapidly as possible. 
The animals were returned to their owners immediately after inocula¬ 
tion. By the 6th May all the cattle in the New Langenberg district 
totalling 27,152 had been inoculated. 

An inoculation centre was then immediately set up at Issoko for 
cattle in the Bendali district and for some of those from the Urambia 
district. 12,589 animals were here dealt with. 

On the 12th May an inoculation camp was set up in the Urambia 
district where 6,440 head of cattle were dealt with. This camp was 
closed down on the 18th May and then the Oommissioner proceeded to 
Mbozi. Several deaths had occurred among cattle at this place, some 
of which were suspected to be due to rinderpest though others were 
proved to have suffered from East Coast fever. Virus animals were 
Drought in from the last established camp and 9,039 animals were 
inoculated here and in two adjoining villages. 

Two inoculation centres were then set up in the Kasanga district 
bordering on Lake Tanganyika ; the animals were kept in the concen¬ 
tration camps until the reaction had ceased, particularly on account 
of the* scattered way in which the natives were living in this wide 
area and the difficulty of controlling movements of animals after 
leaving the station. Inoculations were then performed in the 
Namanyere district, the work involving 2,225 animals, which had 
been dealt with by the 10th July. A few animals were again inoculated 
in Kasanga and this concluded the formation of the immune belt 
beyond Lakes Nyasa and Tanganyika, a distance of 200 miles. 

In the course of its operations the Commission inoculated nearly 
100,000 head of cattle, all the property of natives, in the territory 
which had formed part of the German East Africa Protectorate. 
The results are stated, generally speaking, to have been satisfactory 
and the mortality was estimated not to have exceeded on an 
average 5 per cent. However, in a former report it was mentioned 
that at the New Utingulu camp the appearance of East Coast fever 
and redwater among inoculated animals caused a heavy mortality, and 
during the later operations of the Commission there was a heavy 
mortality from redwater amongst cattle inoculated in the Kasanga 
and in the Namanyere districts amounting to at least 20 per cent. 
In the vicinity of Mbozi a considerable number of calves died, many 
of which, it was subsequently discovered, were not brought in for 
inoculation and became infected later while the inoculated animals were 
reacting. In the Kasanga and Namanyere districts the high death 
rate was attributable to the use of virulent blood for inoculation 
taken from cattle immune to this disease, and to the susceptibility 
of the cattle in these districts. 

Reports and rumours of relapses and recurrences of rinderpest 
among cattle bearing the brands of the Commission were investigated 
when possible. In some cases it was found to be probable that the 
cattle had died of rinderpest but in other instances death was found 
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to have been due either to malignant catarrh or to East Coast fever. 
The generally healthy condition of the large numbers of cattle at 
present found in some of the areas in which the Commission has worked 
is stated to be the most satisfactory proof that the results obtained 
have been as good or even better than anticipated. Localised 
recurrences or alleged recurrences may be attributed to frauds on the 
part of the natives, to the inadvertent use of blood for inoculation 
which had become a virulent (this is not regarded as being a likely 
contingency) and to the appearance of the disease among cattle 
inoculated originally with serum alone and subsequently not brought 
up for the simultaneous inoculation. Certain observers in India 
state that animals which have failed to exhibit any signs of reaction 
following upon the simultaneous inoculation do acquire an active 
and lasting immunity; on the other hand there were instances noted 
in East Africa of animals passively protected by massive doses of 
serum and afterwards inoculated by the simultaneous method which 
had retained their susceptibility to natural infection and therefore 
some breakdowns might be due to this cause [see, in this connection 
Croveri’s experiments on the immunity of calves, p. 95 .—Ed.]. In 
any case the number of breakdowns reported was small and 
unimportant. 

Owing to the temporary shortage of serum Garden resorted to 
the method of dealing with sucking calves, previously tried by German 
workers in East Africa, by means of which these animals received a 
dose of virus and were allowed to depend on their dams for protection 
simultaneously by way of the milk. “ Fairly good results ” are 
stated to have been obtained in this way. 

With the completion of the task of establishing a belt of immune 
cattle along the border the work of the Commission draws to a close 
and it is anticipated that most of the personnel can be withdrawn 
at an early date. However, as the disease still exists to the north 
bf the immune belt and the task of eradicating it there would be 
impossible it may be carried southward across the belt by cattle and 
game. In the case of game the danger has been greatly reduced 
by consistent destruction of all game found in the belt but 
there is a risk of disease being brought south by surreptitiously 
introduced cattle. Gray then outlines a scheme of protective 
measures which should be observed for another six months at 
least. 

In a Supplementary Report, dated 21st December 1918, it is stated 
that rinderpest had by a stroke of misfortune again appeared in the 
belt described above. Four definitely diagnosed cases of rinderpest 
occurred among cattle surrendered by Germans and three suspected 
cases among cattle left by Germans at Easama. All non-immunised 
in-contacts and all cattle inoculated with serum alone included in 
an area within a radius of 14 miles around the quarantine camp, 
South Abercom, Kasama, were destroyed as a protective measure. 
The animals of the infected herd had travelled through Rhodesia, Fife, 
to Chambers River, South Kasama, and thence to Abercom. These 
cattle were apparently brought by the German Commander Von 
Lettow from Mercres country immediately north of the immune belt 
established by the Commission. The evidence seemed to suggest that 
these animals had become recently infected. It is said, with regard 
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to the danger of the disease extending southwards from this centre 
of infection, that a good deal will depend upon whether the game 
picks it up as there are few cattle in the locality of the outbreak 
and none within four miles of the road along which the infected herd 
travelled. Unless the game carries the disease across the fly belts 
extending to the south there are good reasons for hoping that the 
present outbreak may be isolated and arrested. Difficulties were 
experienced on account of shortness of staff. 


Adams (A. H.). Report on a Small Outbreak of Rinderpest In British 
Somaliland. —M.S. Received from the Colonial Office 22nd 

February. 1919. 2 pp. fcap. 

In this report the author describes an outbreak of rinderpest among 
135 Somali cattle at BiT, British Somaliland, on the 2nd September, 
1918, nine animals having died and 22 being sick. By the 14th of 
October the herd had become reduced to 21 head of cattle. The source 
of infection of this herd was not discoverable and there is no authentic 
record of any previous outbreak of rinderpest in the country, although 
the natives speak of having seen isolated cases. As a precaution 
against the spread of the disease the entire herd was at once isolated 
in two specially built zaribas situated at some distance from other 
cattle, one containing the apparently healthy animals and the other 
the diseased, and guards were placed to prevent any animal being 
taken away. The movement of all cattle throughout the country 
was stopped until the disease was well under control. Although 
other cattle were grazing on the same plain at the time of the outbreak 
no other herds became infected and movement of cattle was again 
permitted after having been suspended for fourteen days. 


Piot Bey. Recrudescence de la peste bovine en Egypte. Extinction 
rapide d’un foyer par l’immunisation active des containing; 
innocuitd absolue du sang pesrteux contenant des piroplasmes 
utilise au cours des vaccinations; susceptibility des bovidfe 
6gyptiens & la peste bovine; persistance, au dela de cinq ann6es, 
de I’immunite acquise a la suite des vaccinations antipestiques.— 
Ann. Inst. Pasteur. 1919. March. Vol 33. No. 3. pp. 
197-207. 

In a former communication (1916) the author reported to the 
Administration des Domaines the results obtained following upon the 
active immunisation of more than 2,000 cattle, and the Egyptian 
Government, with a view to the complete eradication of rinderpest 
.from the country, had ordered the systematic and general application 
of the simultaneous method throughout the whole extent of the territory 
commencing with the cotton growing districts. Excellent results 
are stated to have been thereby obtained but the course of opera¬ 
tions was interrupted by the outbreak of war in 1914. Thereafter 
either on account of the breaking out of the disease from foci 
that had not been completely extinguished, the importation of 
cattle from the Sudan, or the spread of the contagion along 
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the transport routes by these imported cattle, in spite of pre¬ 
cautions taken,, the disease re-appeared in 1916 in several Provinces 
in Upper Egypt and spread in 1917 over almost the whole of Lower 
Egypt. 

Although there remained a considerable stock of serum prepared at 
the Abbasieh Institute, the source of virulent blood, which was obtained 
from cattle imported from Cyprus—these animals being rarely affected 
with 'piroplasms, had disappeared on account of the closing of the 
Institute. Rather than have recourse to the native cattle for obtaining 
virulent blood for inoculation the official State Veterinary Service 
had substituted friction of the muzzle, lips and gums with the discharges 
of affected animals on account of the risk, which was regarded as 
serious by Koch, of setting up piroplasmosis by the inoculation of 
blood from these cattle. This method, however, in practice proved 
itself almost always to be ineffective inasmuch as after a few weeks 
rinderpest re-appeared in the herd thus treated. 

In August 1917 the state with regard to rinderpest of the cattle 
possessed by the Administration des Domaines and distributed over 
about 40 farms situated in the centre of the Delta was as follows :— 
(1) about 1,400 adult cattle vaccinated in 1912 to 1914, (2) 281 adult 
and 395 young cattle from 2 to 3 years old purchased in 1916 and 1917 
and not yet vaccinated. The young cattle were collected in herds of 
from 40 to 100 in seven of the principal farms. At this time numerous 
centres of disease cropped up rapidly in adjacent districts in the 
Delta. 

The author then describes the treatment of the uninoculated 
animals by inoculation with serum and virulent blood in the scene of 
the epizootic. From the experience gained the author concludes that in 
an infected centre the simultaneous method of vaccination applied 
to all animals exposed to contagion is the most effective method of 
rapidly checking the spread of the disease by conferring upon these 
animals an absolute immunity. If a supply of serum is not available 
the isolation of each affected and each in-contact animal enables 
one immediately to extinguish the centre and thus establish a 
momentary security. % 

It was further shown that, contrary to the assertions of Koch, the 
use of rinderpest-infected blood containing redwater parasites is in 
Egypt absolutely innocuous when used for vaccinating either young 
or adult cattle. A transitory rise in temperature, which might be 
attributed to piroplasmata, was obtained during the second fortnight 
after inoculation in some cases, but no other redwater symptoms were 
observed and blood examination gave negative results. 

Only two cattle recently purchased succumbed to piroplasmosis and 
these cases probably arose independently of the rinderpest inoculation. 

It was shown that the susceptibility of young cattle towards rinder¬ 
pest in Egypt is almost absolute; it becomes less with advancing 
age and varies around about 50 per cent, among adults. 

The statement is next repeated that artificial immunity possessed 
by both the parents appears to be transmissible to the offspring, but 
immunity of one parent only appears to have no influence upon the 
offspring. In this article the author records the case of a calf 28 days 
old, bom of a cow vaccinated in 1914 by a bull immunised in 
1915; the calf and its dam were submitted to the double inoculation 
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at the same time but no temperature or clinical reaction was subse¬ 
quently observable in either case. In the author’s former communi¬ 
cation two experiments [only] were given to show that the immunity 
thus acquired from the dam alone was negligible. 

Finally, it was found that the immunity resulting from the double 
inoculation can be shown by experiment to exist for up to three 
years and in practice for over five years. 

Croveri (Paolo). Sull recettivita alia vaccinazione antlpestosa del 
vltelll natl da mare immune verso la peste bovina. Esperlmenti dl 
siero-vaeelnazlone antlpestosa (methode Kolle e Turner in vltelll 
lattanti e dopo la slattamento. [The Susceptibility of Calves boro 
from Rinderpest-Immune Cows towards Anti-Rinderpest Vaccin¬ 
ation. Experiments upon the Effects of Sero-Vaccination on 
Milk-Fed and on Weaned Calves.]— Bull. Soc. Path. Exot. 1919. 
Feb. Vol. 12. No. 2. pp. 65-71. 

In this paper the author records a series of experiments upon the 
immunity towards rinderpest of sucking and weaned calves born from 
cows themselves actively immune towards that disease as the result of 
double inoculation. The results of these experiments can best be 
seen from the following table; the calves were inoculated in each case 
with anti-serum and with rinderpest blood of ascertained virulence. It 
is the custom in Italian Somaliland to allow calves the whole of their 
mothers’ milk up to the age of three months, during the 3rd they 
receive a part only of the milk and during the 4th they are weaned 
completely. Calves No. 2, 6, and 9 were hand-fed with a beverage 
made from a mixture of various meals. 


No. 

Age. 

1st vaccin. 
5: 10 i 17 

2nd vaccin. 
19:12:17 

Remarks. 

1 

5 months 




2 

4 mths. 15 days. 

+ 

— 

7 months calf. Mother died 
a few days after its birth. 

3 

4 months 

— 

— 

4 

3 mths. 20 days. 

— 

+ 

Mother died a few dayB 
after 1st vacocination. 

5 

2 mths. 20 flays. 

— 

- . 


6 

2 mths. 20 days. 

+ 


Mother died as result of an 
accident towards the end 
of its period of gestation 
and the calf was extracted 
by Caesarian section. Pail 
fed with milk and an ad¬ 
mixture of food as in case 
of No. 2. i 

7 

2 mths. 10 days. 

- . 

— 


8 

6 months 

_. 

_u 


0 

8 months 

+ 


Without milk from the age 
of 3 months, living at 
pasture. 


From his experiments and observations the author concludes that 
the milk of an actively immune cow is capable of maintaining the 
sucking calf in a state of passive immunity, which still persists when 
the calf b partially weaned. Calves fed artificially, especially on milk 




96 


Diseases due to Filterable Viruses. [June 30, 1919. 

substitutes, react to vaccination. The above passive immunity persists 
for some time after the calf has been completely weaned but not 
for a longer period than three months. Between the period during 
which the calf is certainly immune (that is, whilst sucking and for 
some little time afterwards) and the time when it is capable of reacting 
towards vaccination in the same manner as adult cattle there exists 
a period during which the calf is susceptible, but the persistence of 
a few anti-bodies in its blood causes the reaction to be of a very mild 
type, often difficult to detect, and manifested by a slight initial rise 
of temperature or slight lachrymation. 

The practical inference to be deducted from the above results is 
that no calf under five months old should on any account be vaccinated. 
As a general rule vaccination should not be performed until the calves 
are seven months old. If, however, owners bring up calves for vacci¬ 
nation just over five months old one should advise them to keep a 
careful watch for symptoms of reaction as shown by depression, loss 
of appetite, lachrymation, and, should these signs be absent, to 
submit their animals for inoculation again at the age of Beven months. 


McArthur (Clifford L.). TransmlssiUUty of Immunity from Mother 
to Offspring in Hog Cholera. — Jl. Infect. Dis. 1919. Jan. Vol. 
24. No. 1. pp. 45-50. 

The facts recorded in this paper may be of some importance foi 
comparison with those obtained in the ease of the offspring of rinder¬ 
pest-infected cattle by Croveri and referred to in the preceding 
extract. The circumstances in the case of the young pigs studied 
in the present paper are analogous to those connected with the calves 
referred to above inasmuch as in both cases the mothers had been 
inoculated with virulent blood and specific anti-serum—the sows had 
been immunised by the Dorset-Nii.es method and the cows by the 
Kolle-Turner method. The following is the summary given in 
McArthur’s paper. 

“ The results of these experiments would indicate that sows immunized 
against hog cholera by the Dorset-Niles method transmit this immunity 
to their offspring. In nearly every case the pigs retained their immunity 
as long as they were suckling and the sow was immune. When the 
mother contracted the disease the pigs did not usually survive more than 
a few days, and in some instances cholera lesions were found on necropsy. 

“ There seemed to be but little difference in susceptibility of these 
suckling pigs to different methods of exposure. 

“The duration of immunity in the different pigs, after weaning, was 
only tested to a limited extent. From the data available, it is evident 
that different pigs vary, but in most cases the immunity lasted a few 
weeks after weaning. 

“ A number of pigs died in the different experiments without showing 
cholera lesions. Death in these cases was probably due to indigestion, 
worms, etc., and not to hog cholera. 

“ Second litters were as highly immune as the first litters in all cases, 
and in some instances even more highly immune while suckling. 

“ The method whereby the antibodies are transmitted from mother to 
offspring in hog cholera is more or less an open question. The fact that 
the suckling litters sicken as soon as the mother becomes infected, also, 
that immunity is gradually lost after weaning, would indicate that the 
antibodies are transmitted through the milk during the entire suckling 
period. 
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“Data were secured from 31 litters, covering a total of 179 pigs. Of 
this number 125, or 69'8 per cent, survived all treatment; 39, or 21'7 
per cent., succumbed during the course of the experiments, but did not 
show cholera lesions on necropsy and 15 pigs, or 8'3 per cent., died showing 
cholera lesions. From these results it might be considered that 91*7 per 
cent, of the pigs were immune to hog cholera. It is. entirely possible, 
however, that some of the pigs which died without cholera lesions were 
affected more or less with the disease, and that the percentage of pigs 
showing immunity would be less than 91'7 per cent.” 

Petit (Henri). Note sur la transmission de la fldvre aphteuse bovine 4 
l’homme. [Transmission of Foot-and-Mouth Disease from Cattle 
to Man.]— Rev. Path. Comp. 1919. Jan. Vol. 19. No. 152. 
pp. 7-8. 

The author records an outbreak of foot-and-mouth disease towards 
the end of November 1918 occurring in a small village in the Belgian 
Ardennes. The inhabitants of this isolated locality were confined 
to the land cultivated by them. Five days after the commence¬ 
ment of the outbreak of foot-and-mouth disease among the cattle 
20 persons out of a population of 300 became infected within three 
or four days. The onset of the disease was marked by headaches 
and fever usually accompanied by vomiting and in two cases by 
epistaxis. The temperature remained at between 39° and 40° C. for 
three days and then fell to normal in one or two days. More or less 
marked symptoms of stomatitis were observed from the commence¬ 
ment—a congested line along the gums, reddish points on the tip and 
along the border of the tongue, and slight reddening of the tonsils, 
accompanied by a very foul-smelling breath. Towards the third day of 
the disease small circular ulcers each surrounded by an inflammatory 
zone could be seen on the gums in three of the patients. All recovered 
in about a week. In the case of cottages in which the cows were not 
affected or the milk given to pigs the inhabitants did not become 
infected. 

Fixzi (6.). Auto-vaccino-tossino-terapia nell’afta epizootics. [Auto- 
Vaccine and Toxin Therapy in Foot-and-Mouth Disease .]—Nuovo 
Ercolani. 1919. Feb. 15. Vol. 24. No. 3. pp. 17-19. 

The investigations of Perroncito, Term, and of the author himself 
are stated to have shown that the blood or blood serum of cattle 
that had recovered from a pronounced attack of foot-and-mouth 
disease exhibits well-marked preventive and curative properties 
against the disease virus even when exalted considerably in virulence. 
Term, moreover, showed that the blood serum obtained during the 
course of an acute attack or at the commencement of the convalescent 
period possessed no well-defined curative properties. It was shown 
by Cosco and Aguzzi and by Term that the blood was at its highest 
degree of virulence during the height of a febrile attack. In localities 
where foot-and-mouth disease had thus assumed a serious character 
the author attempted the following [somewhat extraordinary- -Ed.] 
treatment. Blood was withdrawn from the jugular vein of an animal 
by means of a sterile syringe during the febrile period of the disease 
and immediately injected subcutaneously at the base of the neck of 
the same animal. Adults received 150 c.c., yearlings 50-75 c.c., and 
sucking calves 20-25 c.c. In calves and yearlings especially a 
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marked general reaction manifested by a rise of temperature could 
be observed two or three hours after the injection, followed in from 
6 to 12 hours by a very marked amelioration in the symptoms. 
Details concerning the results of this method of treatment are 
promised in a subsequent communication. 

Mack (Winifred B.) & Records (Edward). The Control of Contagious 
Epithelioma In Chiekens by Vacelnatlon; Experiments In Nevada, 
U.S.A. — Univ. of Nevada, Agric. Expt. Sta., Bull. No. 84. 32 pp. 
With 19 figs. [Extracted in Int. Rev. Sci. & Prod. Agric., 1917. 
Jan. Vol. 8. No. 1. pp. 97-98.] 

In the State of Nevada, United States of America, there occurred 
during the winter of 1914-1915 a severe epizootic of fowl pox among 
the fowls and in order to check the spread of this disease the authors 
attempted vaccination of the birds with an attenuated virus prepared 
from material collected from affected cases according to the method 
described by Manteufeld. Markedly curative effects were obtained 
by the injection of this vaccine into animals already attacked. In 
most cases two injections were sufficient but in severe cases a third 
injection became necessary. 

Preventive and curative vaccination was employed with 4,524 
birds, of which 2,763 did not show any external symptoms of the 
disease but were fully exposed to contagion, and 1,761 or 58‘94 per 
cent, were visibly infected. The mortality amounted to 373 cases 
or 8’24 per cent, of the total number, treated, and 2P18 per cent, of 
the visibly affected fowls. 

Unfortunately, in further attempts at vaccination the results were 
not so favourable. In two establishments containing 110 and 706 
fowls, respectively, the vaccine provoked severe toxic and septic 
effects. These untoward results have led the authors to perform 
further experimental investigations on this question. 

Miyaoawa (Y.), Taniguchi (T.), Nagao (S.) k Taxemoto (8.). 
Cultivation of the Causal Organism of Contagious Anaemia of 
Horses. — Contribution from Research Dept, for Infect. Dis. 
Imperial Univ., Tokyo. Dated June 30, 1918. 

[From Review by R. G. Mills.] 

The organism of the above disease has hitherto been considered 
to be uncultivable and ultra-microscopic. In July 1917, Miyagawa 
and Takemoto found an organism, in the lymphatic glands, liver, and 
kidneys of a horse suffering from this disease. Subsequently, attempts 
were made to cultivate the organism and horses were inoculated with 
it to test its pathogenicity. 

In Noguchi tubes cultures were obtained from the blood of sick 
horses, and the organism thus grown could be carried to the third 
generation and could produce the disease in healthy animals. It 
was found possible also to recover the organism from horses artificially 
infected in this way and transmit it from one animal to another. 
Infected animals became very anaemic and nucleated red cells 
appeared in their blood. 

Direct transmission of the disease from one animal to another was 
possible when the blood used for inoculation was fresh, but it did not 
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succeed when the blood had been citrated and kept at body temperature 
in the incubator for 120 days. However, the virus that had been 
sub-cultivated for three generations in artificial media, covering a 
period of 130 days’ incubation, was found capable of producing the 
infection. 

Serum from a horse that had recovered from the (natural 1) infection 
was injected, into another animal together with a culture of the 
organism ; very little protection was afforded against the latter owing 
to the presence of the serum. This result appears to be different 
from what would have been expected in the case of a bacterial infection. 

Animals artificially infected were found to have the organisms 
distributed in the organs in the same way as in those spontaneously 
affected with the disease. Pfeiffer’s phenomenon demonstrated very 
little spirochaetolytic power. Culturally the organisms grew in fluffy 
or spherical colonies in the middle of the tubes but no growth was 
seen at the upper end or at the bottom of the anaerobic tubes. 
The organism found in the circulating blood stains with Giemsa, 
but the cultivated organisms did not take on this stain. After 
partially decolourising, deeply stained granules are seen scattered 
within the body of the organism. These granules are also 
demonstrable by silver impregnation methods, carbol fuchsin, 
gentian violet, and after the employment of tannin as in Loeffler’s 
stain for cilia. The organism is from 3 to 25/* in length and from 
l/3rd to 1/* in diameter. The spiral turns are rather shallow and 
number from five to seven. The cultivated organism varies con¬ 
siderably in form and has a short terminal filament. Segmentation 
was both transverse and longitudinal. Motility was rather sluggish. 

The name suggested for the organism is Spirochaeta equi infectiosa. 

Cubasson (G.). Le diagnostic de la pdrl-pnenmonle dans la bronsse. 
[Diagnosis of Contagious Bovine Pleuro-pneumonia in the Jungle.] 
— Bull. Soc. Cent. Mid. Vit. 1918. Dec. 30. Vol. 94. No. 24. 
pp. 506-608. 

In this article the author recounts difficulties in controlling the 
spread of bovine contagious pleuro-pneumonia in the French Sudan. 
This is comparatively easy in the case of the more or less highly 
domesticated animals belonging to natives leading a stationary 
existence but, on the other hand, the animals belonging to such nomad 
tribes as the Peulhs or Moors remain in a semi-savage state and it 
becomes impossible to fence them up within an enclosed area so as to 
enable one to resort to ordinary methods of diagnosis. Moreover, 
it is principally such animals which are instrumental in the dissemina¬ 
tion of the disease. In addition, many animals affected with the disease 
escape the notice of a casual observer. In two herds belonging to 
Europeans and kept under careful observation 30 per cent, of the 
diseased animals were outwardly normal in appearance showing no 
lack of appetite, depression, or rough coat. The only symptom was 
an early morning cough which did not become accentuated on causing 
the animals to move on. On post-mortem examination all these 
animals showed recent localised lesions. 

Another source of error is found in the case of herds in which an 
outbreak of rinderpest has occurred at some prior date. Many of the 
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animals remain in a poor condition for even a year afterwards but do 
not cough. If pleuro-pneumonia breaks out in such a herd these 
animals are generally slaughtered as suspects but no lesion is found 
on post-mortem examination. The only symptom that can be relied 
upon by a veterinarian who has to perform a considerable amount of 
work in the jungle is the cough. This is so well known to the natives 
that they immediately hide all animals that cough on the approach 
of the inspector. The following devices are recommended by the 
author for dealing with such herds. The Inspector makes a surprise 
examination of the animals in the early morning while they are parked 
or in the place where they have spent the night. As far as possible 
they are made to get up one by one and animals which show on rising 
a short abortive, exceptionally hacking, cough are immediately 
separated. The animals are then made to move on slowly in any 
direction and those which cough on starting to walk are also put 
aside. After about 200 to 300 yards the animals quicken their pace 
and those which lag behind, on account of their poor condition are 
placed with the sick animals; the cattle that bear old or sloughed 
lesions and do not always tough are eliminated in this way. After 
moving on for about 500 or 600 yards at a gradually increased pace 
the animals w'hich remain in the body of the herd are regarded 
as having been simply in-contact, and these are vaccinated. 

In the group of animals separated out one will thus find placed 
successively the seriously affected animals, animals recently infected, 
and then the carriers of old lesions. On post-mortem examination 
of a number of animals this classification w r as invariably confirmed. 
The method is admitted to be very coarse, but it is to such methods 
as these that one must have recourse in a colony like the French Sudan. 

Casagrandi (0.). L’antigeno per la prove della flssazlone del com- 
plemento nell’Infezlone vacclnica vaiolasa. [Antigen for Comple¬ 
ment Fixation Test in Cowpox Infections.]— Ann. Inst. Pasteur. 
1918. Oct. Yol. 32. No. 10. pp. 463-470. 

In the complement fixation test as applied to variola or vaccinal 
infections great importance is attached to the method of preparation 
of the antigen. A good method consists in the utilisation of fresh 
vaccine separated from the glycerine, triturated without the use of 
silica and kaolin, and centrifuged in the presence of normal saline 
solution so as to obtain a slightly opalescent liquid. An antigen 
capable of furnishing more constant and reliable results is obtained 
from filtrates containing the virus alone and separated by the addition 
of sterile leucocytes. (If the leucocytes are examined by means of a 
dark-ground illumination they are seen to contain minute motile 
granules). A slightly opalescent emulsion in normal saline solution 
is then made from the deposit of leucocytes. This antigen has the 
following advantages:—(1) It consists of pure virus distributed in 
cellular elements and contains no living organisms which might lead 
to rapid contamination. (2) It contains the living and virulent virus 
as can be readily demonstrated by the inoculation on to the skin or 
cornea of a rabbit. (3) Controls can be employed by the use of antigen 
made of the above leucocytary material without the presence of the 
virus. 
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Sxboknt (Edm. & Et.) & Lh^rities (A.). Flftvre Mllense 
Mmoglobinnriqm da baaf d'Algfrto, maladfe distinct® des 
piroplasmoses. [Haemoglobinuric Biliary Fever of the Ox in 
Algeria,—a Disease Not Identifiable witn the Piroplasmoses.]— 
Bull. Soe. Path. Bxot., 1919. Feb. Vol. 12. No. 2. pp. 108- 

m 

Among the most important diseases which hinder stockbreeding in 
Northern Africa is placed a bovine affection commonly known locally 
as the “ yellows.” The cardinal symptoms of the disease are jaundice 
haemoglobinuria, and fever. In cases terminating fatally the disease 
seldom lasts more than five or six days; sometimes the animal succumbs 
in 24 hours. According to the veterinary inspectors and colonials 
the losses caused by the disease are very high. In outbreaks observed 
by the authors the figures were as follows: in the,winter of 1915-1916 
at Flatters, out of 258 oxen, 30 diseased, 13 dead (5 per cent.); at 
Smendou, losses of 20 per cent, among a herd ; at Robertville losses 
of 12 per cent.; in December 1917, at Habra, a disease incidence of 
10 per cent., mortality of 5 per cent. 

Inasmuch as the principal features of the disease are identical with 
those of piroplasmosis and Piroplasma bigeminum is known to exist 
in Algeria these cases of jaundice are generally considered to be cases 
of piroplasmosis. However, at the commencement of their investi¬ 
gation into this disease a certain number of paradoxial facts became 
manifest which caused the authors to doubt the constancy of piro- 
plasms as etiological factors in the disease. A minute study was thus 
made of 11 cases of jaundice, involving a careful microscopic examina¬ 
tion of the blood and organs for the presence of piroplasms or other 
parasitic structures such as have been hitherto described (Koch’s 
bodies of East Coast fever, or Blxeb’s bodies regarded as Sergentella 
in a disease of cattle in Chili). The number of parasites found in 
proportion to every 1,000 red corpuscles was estimated and com¬ 
parisons were made of the blood invasions in various animals from 
these figures. Secondly, an attempt at experimental reproduction 
of the disease was made by the inoculation of blood or diseased organs 
into healthy animals. Further, similar examinations were made on a 
large number of animals in apparent health and comparisons instituted 
between the data furnished. 

Out of the above 11 cases of disease one only could be attributed to 
an infection with P. bigeminum. The remaining 10 cases did not 
show this particular piroplasm but only small ring-shaped or bacillary 
piroplasms; anaplasms were also seen. The small ring-shaped or rod¬ 
like piroplasms were found to be as numerous in the blood of animals 
in apparent health as in that of affected ones and they did not undergo 
any increase in number during the course of the disease. Blood and 
material from the organs of four of the diseased animals taken at 
4 the 2nd, 4th, 5th, 6th, and 12th days of the disease were inoculated 
into healthy animals obtained from a region in which the disease 
had not been recognised ; no increase in number of the parasites in 
the blood of the latter animals was subsequently observed. 

(CM3) d 
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The small ring or rod-shaped bodies might be identical with either 
Theileria parva or P. mutans. However, the former of these parasites 
can be ruled out of count inasmuch as (1) the symptoms of East 
fJoast fever caused-by Th. parva differ essentially from the. Algerian 
disease inasmuch as two of the cardinal symptoms are wanting, viz., 
the redwater and the jaundice; (2) the parasites in the peripheral 
blood are as rare in the case of the diseased animals as in the case of 
healthy controls in the Algerian disease; (3) Koch’s bodies, charac¬ 
teristic of East Coast fever were always found to be extremely r^re in 
the glands and they were also extremely rare in the controls; and, 
(4) inoculation of gland pulp from diseased animals into healthy cattle 
did not provoke any change in the blood in the case of the Algerian 
disease whereas East Coast fever can be transmitted by this method. 

Piroplasma mutans does not play any important part in this disease 
inasmuch as in the ten cases observed (1) the parasites were hot 
more numerous in the blood than in the case of the controls, did not 
undergo change in number during the course of the disease, and did 
not appear to be inore numerous in animals inoculated with the blood 
or organs of the diseased subjects, (2) the disease is not transmissible 
by blood inoculation as is the case in infections due to P. mutans. 

The authors thus consider that the Algerian affection is a disease 
which is different from the piroplasmoses and propose to designate 
it, while its etiology is unknown, as “ bovine biliary haemoglobinuric 
fever.” Various hypotheses are suggested in connection with its 
etiology. 


Sergent (Edm.) & LbAriter (A.). Note sur la temperature rectale 
des Dromedaires. [The Rectal Temperature of Dromedaries.]— 
C. R. Soc. Biol. 1919. Feb. 22. Vol. 82. No. 4. pp. 172-175. 
With 5 charts. 

A number of researches were made by the authors at Algiers in 
order to ascertain the causes of the very considerable variations 
occurring in the rectal temperature of dromedaries. From the 
results of this work they conclude that the rectal temperature of 
dromedaries is one of the lowest among those of mammals, average 
37° C. (98'4° F.). It is subject to striking variations; the most sudden 
and considerable depressions are brought about when the dromedaries 
are exposed to rain. The lowering in temperature of these animals 
caused by the rain is not attributable to the general cooling of the 
atmosphere brought about by the atmospheric changes but it is 
particularly to the effects of wetting that the dromedaries are especially 
sensitive. 


Sinclair (J. M.). Wastage of Dip In Dipping Operations. — Rhodesia 
Agric. Jl., 1919. Feb. Vol. 16. No. 1. p. 24. 

“ Owing to the high cost of cattle dip, the conservation of fluid by ’ 
the use of adequate draining pens is a matter of pounds, shillings and 
pence, and, as it will probably be a long time before prices come down 
to pre-war rates, tank owners would be well advised to consider the 
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draining arrangements at their tanks 'tfith: a view to reducing wastage 
to a minimum. 

“ The following observations made by the Department shew that 
proper draining accomodation means a saving of many pounds per 
annum:— 


Tank. 

Drainage, 

No. oi cattle. 

Wastage in gallons. 

1 

Large single pen 

1,260 

480 

2 

Double pen .. 

680 

200 

3 

Race 34 feet.. 

603 

300 

4 

Race 30 feet.. 

1,004 

720 

5 

Race 60 feet.. 

1,200 

400 

6 

Raoe 60 feet.. 

1,643 

385 

* 

Race 72 feet.. 

1,660 

290 

8 

Race 72 feet.. 

1,635 

300 


“ In considering these quantities, the size of the cattle must be taken 
into consideration. At tanks Nos. 1, 3 and 4, which are on or adjoining 
Salisbury commonage, dairy cattle predominate, and the number of 
small animals, i.e., calves, yearlings, and two year-olds, will therefore be 
greater than in the average herd of farm cattle. The cattle at No. 2 
tank are highly graded throughout, and the average size is considerably 
larger than in the average herd of farm cattle. At tanks Nos. 5 to 8 inclu¬ 
sive the animals are of the small Mashona type. The double draining 
pen and the long draining races are very economical; in the latter the 
wastage is governed largely by the speed at which the cattle are driven 
through. The single draining pen can be made as economical as any 
other plan, but only by a considerable wastage of time.” 


Cross (H. K). Are Camels Susceptible to Blaekquarter, Haemorrhagic 
Septicaemia and Rinderpest 9—Agric. Res. Inst., Pusa, Bulletin 
No. 80. 1918. 17 pp. with 1 plate and 16 charts. 1919. 

Calcutta: Supt. Govt. Ptg., India. [Price, As.4 or 5d.] 

Blaekquarter. Although outbreaks of blaekquarter similar to those 
occurring among cattle have not been reported in camels, deaths from 
this disease are occasionally stated to take place. In order to determine 
the susceptibility of camels to the disease three camels (two one-year 
olds and one seven-years old) were inoculated intramuscularly with 
blaekquarter virus, one young buffalo and one young calf acting as 
controls. 

The first symptom noticed in the Inoculated camels was a rise of 
temperature followed by a suspension of rumination and loss of 
appetite. The animals then showed a disinclination to stand and were 
lame on being forced to move. A swelling then soon appeared around 
the seat of inoculation which rapidly increased in size and became 
emphysematous. Breathing became difficult, the camel then lay on 
its side and was unable to get up. The temperature fell rapidly 
just before death, which took place in 37$ and 38$ hours in the yearling 
camels and in 631 hours after inoculation in the seven year old camel. 
The control buffalo died after 23$ and the calf after 45$ hours. 

On post-mortem examination the only lesion found was a large 
emphysematous swelling at the seat of inoculation. The muscles of 
this part were of a dark brown to a black colour and of a slightly 
rancid odour. 

(C663) i>2 
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From these results the author concludes that “ camels are as suscep¬ 
tible to blackquarter as cattle.” [These results, however, appear to 
be entirely illusory inasmuch as they only demonstrate the suscep¬ 
tibility of camels towards artificial inoculation with the blackquarter 
organism, but do not necessarily throw light on the susceptibility of 
these animals towards natural attacks. Guinea-pigs, for example, 
can be killed with certainty by experimental inoculation with small 
quantities of virus although the natural disease in these animals is 
unknown. Also, the immunity of adult cattle towards the natural 
affection is very great, whereas by experimental inoculation the author 
succeeded in killing a seven year old camel.— Ed.] 

Haemorrhagic septicaemia. In India the losses among cattle from 
this disease are very considerable but it is not known whether it 
may be the cause of death in camels. 

‘The author inoculated subcutaneously two camels with an artificial 
culture of the haemorrhagic septicaemia organism and simultaneously 
two calves and two rabbits as controls. In the case of one of the 
camels, a male, one year old, the temperature rose to 104*8° F. ten 
hours after the inoculation. A slight swelling, hot and painful, 
appeared in 34 hours at the seat of inoculation but the appetite 
was maintained throughout and the temperature became normal 
74 hours after inoculation. The other camel—a male seven years old— 
showed a very slight rise in temperature 34 hours after the inoculation, 
and a slight swelling appeared at the seat of inoculation which 
disappeared after two days; the camel fed well throughout the 
experiment. Death was rapidly produced in the control animals 
inoculated. 

The author then quotes Gaiger’s experiments in this connection 
and concludes from the information thus gained that " camels are not 
very susoeptible to haemorrhagic septicaemia.” 

Rinderpest. Although outbreaks of this disease are stated not to 
occur amongst camels deaths from it are occasionally reported but no 
reliable information on this point is available. 

Three camels (one one-year old, one six-year old, and one 12-vear 
old) were inoculated subcutaneously with 5 c.c. of virulent rinderpest 
blood, two calves, 11 months old, being inoculated simultaneously as 
controls. The one-year old and six-year old camels are stated to have 
developed typical symptoms of rinderpest. The latter after an 
incubation period of seven days showed a rise of temperature, 
inappetence, vesicles on the lips and tongue, and diarrhoeic faeces 
which became blood-tinged in three days ; the symptoms then abated; 
the faeces became normal in eight days after the onset of the disease 
and the buccal lesions healed in ten days. In the case of the former 
camel the symptoms were of the same nature but somewhat less 
pronounced. In the case of the third (the 12 year old camel) mild 
symptoms of the same kind were also observed. The two calves 
which acted as controls showed only a temperature reaction and loss 
of appetite. 

" The only conclusions to be drawn from the above are that 
camels develop severe lesions of rinderpest and are more suscep¬ 
tible than some cattle to rinderpest.” The results are stated to 
confirm the observations of Petrowsky (Wiedomikow) on Steppe 
camels. 
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BAdel. AphtieeOe des bovidts. [Bovine Aphticella (a Disease 
simulating Foot-and-Mouth Disease).]— Rev. Qin. Mid. Vit. 
1919. Jan. 15. Vol. 28. No. 325. pp. 12-17. 

Under the above title the author describes a disease of an undeter¬ 
mined character observed among cattle evacuated from Northern 
France in April and May 1918. This disease did not appear to be 
foot-and-mouth disease or cow pox but a condition analogous to that 
described as pseudo-foot-and-mouth disease by Danish veterinarians 
(Bang, Stribolt, and Andersen). It differed from the last named 
condition, however, in that no tumefaction of the limbs around the 
region of the cannon bone or serous exudate in this region could be 
observed. 

It differed from foot-and-mouth disease in the following respects. 
The rectal temperature was very little elevated—38 8° to 39 5° C. 
There was very little salivation. The buccal vesicles, which were 
rounded or oval and not analogous to those produced as the result of a 
burn, showed (1) a central rounded brownish point, (2) a circular or 
oval vellowish-white zone formed by a very slight raising of the 
epithelium by a scarcely perceptible exudate; some vesicles were 
distinctly umbilicated. There were no vesicles on the upper surface 
of the tongue; the epithelium covering each vesicle became 
desquamated leaving a reddish-eroded patch the circumference of 
which was not clearly marked off from the surrounding epithelium, 
while frequently towards its centre there was a small opening about 
the size of a pin’s head. 


Vblu (H.). Une affection non d6crite da ehlen observes an Maroe. 

[An Undescribed Affection of the Dog observed in Morocco.]— 

BuU. Soo. Path. Exot. 1919. Mar. 12. Vol. 12. No. 3. pp. 

132-134. With 1 plate comprising 5 figs. 

In this note the author describes a disease which manifested itself 
as a severe enzootic during the months of August and September of 
1918 in a district situated about 40 kilometres from Casablanca. 
It is recalled that Heckenroth (F.) [see this Bulletin, 1918, Vol 6, 
No. 4, p. 250] described a similar disease of the dog in Senegal. 
Clinically the disease resembled rabies very closely and nervous 
symptoms were always predominant. These consisted in locomotory 
derangements affecting especially the hind quarters, loss of equilibrium, 
and grinding movements of the jaws ; paraplegia and then complete 
paralysis set in in a few days. A few dtys after the first symptoms 
are shown rhinitis, a cough of a whooping character, and then intense 
dyspnoea may be seen. The appetite remains normal but the affected 
animals always vomit after a meal, and loss of condition is very rapid. 
As a rule death occurs in from 8-10 days after the onset of symptoms 
but a few cases may recover. No lesion is seen post-mortem. A few 
attempts at transmission of the disease to susceptible dogs by 
cohabitation, or inoculation of blood or brain material, failed. The 
rabbit was also found to be resistant. 
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Marsh (C, Dwight) & Clawson (A. B.). White Snakeroot or Blehweed 

(Eupatorium urticaefolium) as a Stock-Poisoning Plant. —i. U.S. 

Dept. Agric., Bureau of Animal Industry. 1918. Feb. 28. 7 pp. 

With 1 text-fig. 1918. Washington: Govt. Ptg. Office, ii. Jl. 
Agric. Res., 1917. Dec. 24. VoL 11. No. 13. pp. 699-715. 
With 4 plates comprising 7 figs. 

Among the suggested causes for the disease popularly known as 
milk sickness, trembles, tires, etc., in certain parts of the United 
States of America has been the plant commonly known as white 
snakeroot. This is a slender erect perennial herb belonging to the 
family Compositae, flowering in the late summer and autumn. Its 
leaves which are 3 to 5 inches long, are opposite, broadly ovate, 
pointed, sharply-toothed and thin, and have rather long petioles; 
the stems are viscid-villous, the small white flowers in compound 
corymbs of 8 to 10 flowers. 

The most noticeable and typical symptom of the disease in animals 
fed with this plant is trembling, which is seen especially in the muscles 
about the knees and in those of the legs. This becomes marked after 
exercise and may cause the animal to fall to the ground. In some 
cases trembling is the first symptom noted but in others there is a 
preceding period of marked depression and inactivity. In most 
cases there is constipation and some have bloody faeces. Nausea 
and vomiting are set up by excessive feeding. Respiration is normal 
except during exertion. The temperature is normal, weakness is 
very pronounced, sometimes the animal lives several days after the 
appearance of the first symptoms. On post-mortem examination 
the small intestine is found to be congested and the liver abnormal. 

The authors’ experiments were performed on cattle and sheep but 
feeding experiments carried out by other workers have proved the 
toxicity of the plant for horses, and extracts have poisoned cats, 
dogs, and guinea-pigs. The fatal dose for a sheep is about six per 
cent, of its body weight and for cattle about 10 per cent. There is 
very little difference between the toxic and lethal doses as determined 
by experiment. Elimination of the toxic substance appears to take 
place very slowly so that there is a distinct cumulative effect. 
Poisoning by Eupatorium is produced by a poisonous principle in 
the plant and not by disease germs carried by the plant to animals. 

Under the term milk sickness or trembles, the authors believe 
two distinct diseases at least are included, viz., poisoning by the 
above plant and a bacterial disease to which both animals and man are 
susceptible. 

[The above work is extracted on account of the fact that the con¬ 
dition which is known as trembles in sub-tropical or tropical countries 
may be analogous in charaq^er.—E d.] 
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Uganda Protectorate. Annual Report Department of Agriculture for 
the year ended 81st Mareh 1918. —Report of the Chief Veterinary 
Officer [Hutchins, E.]. pp. 36-41 f’cap. 1918. Entebbe: 
Govt. Ptr. 

Diseases of cattle. —Rinderpest. No outbreaks of this disease 
occurred in the Buganda and Western Provinces during the year. In, 
October, in view of the spread of rinderpest in Bunyoro, all the cattle 
in Uganda within 20 miles of the boundary of Bunyoro were moved 
southwards. 

In the Eastern Province numerous outbreaks occurred in the 
Bukedi and Busoga districts and small outbreaks in the Teso district. 
All transport cattle in Teso and' Bukedi were actively immunised. 
Deaths 'during the reaction were negligible. Bullock transport in 
these districts was therefore carried on without interruption during 
the year. The disease was re-introduced into Lango in June from the 
Northern Provinces and soon became extremely widespread throughout* 
the district and caused great losses. The outbreak died out by the 
end of December. This outbreak upon investigation was traced to 
the importation of some undried hides by an Indian trader from the 
Gulu district. Rinderpest was found to have been introduced into 
Bunyoro from Atura through the medium of game. 2,020 cattle 
were doubly-inoculated in the Bukedi and Teso districts. 

In the Northern Province no outbreaks of rinderpest occurred 
in the West Nile district but the disease was prevalent in April, May 
and June in the districts of Gulu and Chue. Early in July buffaloes 
were dying near Pynodni near the west bank of the Nile and the 
infection spread southwards, causing the death of large numbers of 
game animals, along the Kafu Valley. Up to the end of March the 
epizootic in Bunyoro was confined to the game in the tsetse fly areas. 
The disease also spead in a westerly direction and appeared amongst 
the game on the shore of Lake Albert near Butiaba in 1918. The 
question as to whether rinderpest in game causes any diminution in 
the numbers of G. morsitans is being investigated by H. L. Duke. 

Trypanosomiasis. Deaths among cattle in the Mengo districts were 
not quite so heavy as in past years, but outbreaks set up by T. pecorum 
are mentioned both in this district and in the Masake district. 
Tabanidae, especially T. africanus, were found to be extremely numerous 
in the latter district around roads along which transport oxen travelled 
and the infection appears to have been spread mainly by these flies. 
Several cases were also detected in cattle brought from the Mubendi 
district for sale in Kampala. Losses were also noted in Toro, where 
G. fusca appears to have been the vector of T. pecorum, Ankole, and 
Bunyoro. The majority of the cattle in the eastern half of the Kafu 
Valley were reported to have died from trypanosomiasis during the 
past three years. 

49 cattle infected with T. pecorum were treated ; of these 23 died, 
10 recovered, and 16 were under treatment at the end of the year. 
Twelve cattle infected with T. vivax were treated. Of these four 
died, seven recovered, and one remained under treatment. A case 
of recovery in a cow infected with T. pecorum is described; the 
treatment consisting of subcutaneous injections of soamin in 5 grammd 




doses for a period of five months. No ill-effects were experienced 
by people who consumed the milk from this cow. An experiment was 
made to ascertain whether the virulence of T. pecorum for cattle 
could be reduced by passage through goats but the results were 
negative. 

In Kampala observations tended to show that Stomoxya calcitrant was 
mostly concerned in spreading T. pecorum and T. vivax from infected to 
healthy cattle. Measures were taken in order to reduce the numbers 
of these flies in the district. A new tsetse fly area was found in Buruli 
extending from Nakikoma as far as Bumoni in Butengeza. A new 
morsitam area was also found in Bunyoro near the Waki River. In 
Ankole 0. mortitans is reported to be spreading northwards towards 
Mbarara on the Massa Plains. In the West Nile district this fly was 
also found to be very numerous in the Bush country from Mutir as 
far as the Escarpment. 

East Coast Fever. Some deaths from this disease occurred amongst 
transport oxen working between Soroti and LalL In the Teso 
.district the disease is not uniformly enzootic. In the Kegezi district 
it appears to be enzootic, but it does not exist in the West Nile district. 
A cattle dipping tank is being constructed at Kampala. 

Several deaths from anaplasmosis occurred amongst cattle in 
Kampala ; these were probably due to relapses caused by “ fly worry ” 
from Stomoxys. 

Foot-and-mouth disease was prevalent from June to August on the 
Mbarara-Masaka Road and cases were found amongst horses in the 
Kigezi district in September. Mild outbreaks occurred in Entebbe, 
Bmemezi and Singo. An outbreak was also reported in the South- 
Eastern Division of the Bukedi district in November. 


Several cases of tuberculosis were diagnosed at the Kabete labora¬ 
tories amongst cattle sent from Ankole for the production of anti¬ 
rinderpest serum. The first confirmed case of the disease in Uganda 
is reported among one of the Kampala municipal oxen. 

One case of malignant catarrhal fever occurred in Kampala. The 
symptoms bore some resemblance to those of rinderpest but blood 
taken from this case and inoculated into a bullock susceptible to 
rinderpest caused no reaction. Several cases of ulcerative stomatitis 
were noted amongst calves in Kampala. At this place also an 
outbreak of dermatitis occurred in a dairy herd. The skin lesions 
were very numerous and appeared in the form of circular necrotic 
areas. A streptothrix organism was found in smears from this lesion. 

Diseases of equities .—Six cases of ulcerative lymphangitis in mules 
were reported ; five of these were treated with vaccine and two were 
cured. No cases of epizootic lymphangitis were reported. 

Diseases of sheep and goats .—Heavy losses among goats from scabies 
were reported in the Masaka district. Since 1916 in North East 
Bugishu nearly four-fifths of the goats have died from this disease. 
Sheep do not appear to have been affected. The disease is known 
to the natives as kahciyea (scab) and appears to have been complicated 
with goat pox. Goat scab has been very widespread in the Teso 
district also in recent years. 

Diseases of dogs .—34 cases of pixoplasmosis were treated in Kampala. 
In the North Eastern Bugishu Division a disease was reported to 
have killed off native dogs and jackals but the symptoms were not. 
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as far as could be ascertained, similar to those of rabies. A number 
of statistical returns are then given. 

The most formidable disease of the Protectorate appears to be 
rinderpest. The report thus concludes with the following observations. 

“ During the past year rinderpest did not cause severe losses amongst 
cattle in the districts of Lango and Bukedi, but the introduction of this 
disease into the game in Bunyoro will lead to very heavy losses in the 
Western and Buganda Provinces. 

44 These Provinces contain hundreds of thousands of cattle 'which are 
very highly susceptible to rinderpest and, unlike the Eastern Provinces, 
where cattle are scarce, game is numerous. Throughout these areas 
rinderpest must be expected to spread rapidly and to work its way through 
the game into Ankole and thence to Ruanda and the Congo.” 
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DISEASES DDE TO PROTOZOAN PARASITES. 

Leger (M.) & Vienne (M.). Epizootie & trypanosomes chez les 
Bovidfts do la Guyane franchise. [Outbreak due to Trypanosomes 
among Cattle in French Guiana.]—Bull. Soc. Path. Exot. 1919. 
May. Vol. 12. No. 5. pp. 258-266. 

Several forms of trypanosomiasis have already been described 
in South America in the form of more or less fatal epizootics or in 
some cases enzootics. “Mai de caderas” caused by T. equinum, dis¬ 
covered in 1901 by Elmassian. has a very widespread distribution 
covering Paraguay, Bolivia, several provinces of the Argentine 
Republic and a large part of Brazil. The “ peste boba ” and 
" aesrengadera ” of Venezuela studied in 1905 by Rafael Rangel 
are due to T. venezuelense Mesnil, 1910. The trypanosomiasis known 
as “ murrina” occurred in Panama among mules recently imported 
from the United States and this was studied by Darling and ascribed 
to a trypanosome, T. hippicum. Dourine, caused by T. equiperdum, 
has been identified in Chili by Moufallet and in Brazil m 1912 
by Saboia. All these trypanosomes have been hitherto encountered 
only in the equidae. No outbreak of disease due to flagellates has 
as yet been described in cattle in South America. In this paper 
the authors describe an outbreak of trypanosomiasis among oxen 
in a village in French Guiana. Before the occurrence of the outbreak 
this village contained about 180 head of cattle which were kept 
principally for the milk supply of the capital Cayenne, situated about 
ten kilometers away. These cattle were distributed in small groups. 
At the end of the epizootic only 85 survived, many of which were 
in an extremely poor condition. The disease probably first made 
its appearance towards the end of 1917 but its origin could not be 
discovered. 

The symptoms exhibited by the affected animals were those of 
a progressive anaemia running a somewhat slow but almost invariably 
fatal course. Cattle were sometimes found infected with trypanosomes 
before they had shown any visible outward symptoms. The first 
symptom was loss of condition, which became gradually more marked 
up to the time of death although in some cases a temporary improve¬ 
ment was observed. Soon afterwards an oedematous swelling was 
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observed affecting the dewlap and intermaxillary space. The swelling 
of these parts was generally very pronounced and might disappear for 
several days or weeks and then re-appear, and no relationship could 
be found between its presence and that of the trypanosomes in the 
peripheral blood. The appetite was maintained unimpaired almost 
up to the time of death. Anaemia was manifested by the pale 
appearance of the various mucous membranes. A heifer which had 
been affected for about six months showed only 4,800,000 red cor¬ 
puscles per cubic millimetre instead of 8,000,000 to 9,000,000 as 
seen in normal cattle. The haemoglobin content fell to 55 per cent. ; 
there was a quite appreciable leucocytosis (22,000 leucocytes per 
cubic millimetre). There was no distinct change in the morphology 
of the red corpuscles and the proportion of the leucocytes was as 
follows : neutrophile polynuclears 8 per cent., lymphocytes 64 per 
cent., large mononuclears 10 5 per cent., transitional mononuclears 
16'5 per cent., eosinophiles 1 per cent. There was thus a marked 
mononucleosis, 91 per cent, (instead of 61 per cent, according to 
Denier). In milch cows the milk yield was diminished by from 
two-thirds to three-quarters. There was frequent intermittent 
diarrhoea but no mucus or blood was passed in the faeces. Towards 
the end of the disease the animal appeared emaciated, had a rough 
coat, hair was lost over patches and the eyes and nostrils discharged. 
The gait became stiff, the animal performed circling movements 
and finally showed paresis of the hind quarters or was unable to 
get up, and died after a few days. Symptoms such as those seen 
in other trypanosomiases e.g., keratitis and ophthalmia, early paralysis 
of the hind quarters, lameness and respiratory troubles were not 
seen. No abortions occurred. It was difficult to estimate the total 
duration of the disease inasmuch as it was often not suspected 
until it had become pretty far advanced, but certain affected animals 
kept under observation were found to be still alive after six months. 
Other animals showed some improvement in condition during the 
rainy season when grass became more abundant. 

The trypanosomes are found to be present in extremely variable 
numbers in the peripheral blood. They were found in large numbers 
both in animals still presenting appearances of good health .and in 
others that showed marked anaemia and died a few days later. 
Usually in animals showing well-defined symptoms of the disease 
the organisms were rare or extremely rare and sometimes could not be 
discovered. It seemed that an intensive multiplication of the trypano¬ 
somes took place in the peripheral blood at the commencement of 
the disease and then they diminished quite appreciably in number 
and were sometimes extremely rare. Just before death the trypano¬ 
somes again multiplied considerably. 

The trypanosomes are probably transmitted by means of Tabanidae, 
which infested the affected herds in great numbers. However, the 
authors failed to discover any flagellate forms in the intestines of 
some of these gad flies. The dimensions of the trypanosome were 
as follows : total length 22-23 fx (including free flagellum, 6/4), breadth 
1‘5 to 1*75/*; from posterior extremity to centrosome 0'8/4, from 
centrosome to nucleus 5'5/4, from posterior to anterior extremities 
of the nucleus 3/4, from nucleus to anterior extremity 7'2/4, free 
flagellum 6/4. The body of the trypanosome was fusiform in shape 
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with two pointed extremities, the posterior being a little less pointed 
than the anterior. The protoplasm, which was vacuolated and finely 
granular, stained of a bright blue colour. It was not loaded with 
chromophile granules. The nucleus was oval and almost central in 
position but a little nearer the posterior extremity. The centrosome, 
which was always very distinct, was rounded or oval and almost 
terminal; in many cases (1 out of 10) it occupied the very extremity 
of the parasite. A vacuole was observed almost constantly just 
anterior to the centrosome. The undulating membrane was not 
very wide or thrown into distinct folds. The free flagellum was visible 
only in very well stained preparations. 

Forms undergoing longitudinal division were not rare. At the 
commencement of the process a lengthening of the centrosome 
was observed, which became rod-like (up to 1*5# in length), and 
separated from the posterior extremity (sometimes 3/t apart). 

The variations in size of the trypanosome were not extreme,—in 
length 16 to 26*5/4 (including flagellum), in breadth 1 to 3/4. Other 
variations were as follows: from posterior extremity to centrosome 
0 to 1*7/4, from centrosome to nucleus 2*8 to 6*5 ju, nucleus 1*7 to 
4*5 a, nucleus to anterior extremity 4*5 to 10#. 

An experimental study of this trypanosome is at present being 
undertaken by the authols, but unfortunately small laboratory 
animals are very difficult to obtain in Guiana. A heifer showing 
a not inconsiderable number of trypanosomes in its blood was kept 
under observation. After a few days the trypanosomes became 
very rare and after four months’ observation the parasites were found 
to appear only intermittently in the blood and always in extremely 
small numbers (1 parasite in 6 or 8 smears). The animal, however, 
showed no signs of recovery. It lost condition, anaemia was very 
marked, and it also showed diarrhoea and commenced to lose its 
appetite. A guinea-pig inoculated subcutaneously with 2 c.c. of blood 
from the heifer did not become infected. The same guinea-pig received 
intraperitoneally three weeks later 1 c.c. of the same blood and 
subsequently showed no trypanosomes. Rousseau, L. (1918) similarly 
demonstrated the immunity of the guinea-pig towards the trypanosome 
of humpless cattle in the Cameroons [see this Bulletin, VoL 6, No. 4, 
p. 264]. A dog inoculated subcutaneously with 2 c.c. of blood from 
the heifer did not become infected with trypanosomiasis. 

The authors then compare the trypanosome with those occurring 
naturally in equines in South America. It is stated that no 
animal except the ox became infected during the course of the outbreak 
and, in particular, that the horse and the ass remained immune. 

T. equinum of “ mal de caderas ” has a characteristic appearance; 
the centrosome is rudimentary and so small that it is difficult to detect; 
moreover, bovines of all mammals inoculated are those which show the 
least susceptibility towards experimental infection. No comparison need 
be made with dourine which constitutes a well-defined morbid entity. 
T. hippicum of mules at Ancon as studied by Darling and Laveran 
is broader than the bovine trypanosome, its undulating membrane is 
also better developed and although in both cases the centrosome 
is often quite terminal the posterior extremity is often blunt; finally 
among the numerous animals inoculated experimentally by Darling 
only the calf proved resistent. 

(C580) 


a 2 



126 


Diseases due to Protozoan Parasites. [Sept. 30, 1919. 


T. venezuelense, the cause of the “ peste boba ” of horses in Venezuela 
is of approximately the same size as the cattle trypanosome; the 
dimensions are stated to be 18 to 23// by 17//. The morphology of 
this flagellate has only been incompletely studied. Mesnil (1910) 
states that the parasite resembles that of surra but provisionally 
classifies it as a separate species. A fact of importance is that a 
large number of cattle are raised in Venezuela for slaughter, and that 
the epizootic described by Rangel (1905) in various parts of the 
country attacks besides equines only dogs and certain wild animals. 

A comparison is also made with T. evansi, which has never been 
identified in South America. The cattle trypanosome is evidently 
of the same type as that of surra and in order to differentiate the two 
parasites special laboratory tests, particularly cross immunity experi¬ 
ments, will have to be performed. However, there are a certain 
number of slight morphological differences between the two trypano¬ 
somes. The large forms of T. evansi attain 35// in length, the Guiana 
trypanosome does not exceed 26 '5//. The nucleus of the surra trypano¬ 
some is somewhat nearer the anterior extremity whereas in the authors’ 
trypanosome it was nearer the posterior extremity. The protoplasm 
of T. evansi is, moreover, said to have scattered in it large chromophile 
granules, which were not observed in the case of the other flagellate. 
The resistance of cattle towards surra, although not a matter of 
peremptory importance, is nevertheless not neghgible. Recovery is 
the rule among cattle in India naturally infected (Lingard) and in 
Mauritius the mortality from surra has not exceeded 25 to 30 per cent, 
among oxen, whilst it reached 100 per cent, in horses (Deixonne). 
No comparison need be made between the Guiana trypanosome and 
the large trypanosome T. theileri obtained by Carini (1911) by making 
blood cultures from bovines in Brazil 

The authors conclude that the trypanosome described by them 
infecting naturally bovines, and only bovines, in French Guiana appears 
to be a new species and propose to denominate it T. guyanense. 


Velu (H.). Trypanosomiase des chevaux du Maroc. Gu6rison de la 
maladie experimental du chien par Tosarsan. [Moroccan Horse 
Trypanosomiasis. Recovery of a Dog from the Experimental 
Disease after Treatment with Osarsan.]— Bull. Soc. Path. Exot. 
1919. May. Vol. 12. No. 5. pp. 220-223. With 2 charts. 

Laveban and others have published the results obtained in the 
treatment of trypanosome infections by means of the derivatives of 
diaminoarseno-benzine known as Oj and OK x prepared by Fourneau 
and Oechslin of the Pasteur Institute, Paris. In his experiments upon 
the treatment of Moroccan horse trypanosomiasis Velu utilised the 
product known as osarsan manufactured by the Parisian commercial 
firm “ Poulenc.” 

Some preliminary experiments performed in 1916 showed that a 
single injection (5 grammes in the horse, 1 gramme in the dog) was not 
sufficient to bring about recovery; these doses caused the rapid 
disappearance of the trypanosomes from the circulating blood, but did 
not prevent the occurrence, sooner or later, of relapses. Treatment 
by means of a series of injections with increasing doses was then tried ; 
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a donkey afEected with dourine recovered (1917) after having received 
three injections graded from 5 to 7 grammes over a month. 

In 1918 four dogs infected with T. marocanum were submitted to 
treatment by intravenous injections of doses of from 9 to 10 centi¬ 
grammes per kilo, body weight, repeated at intervals of from 7 to 9 
days. From the results obtained the author concludes that osarsan 
administered after inoculation with trypanosomes and before the 
appearance of the organisms in the blood is capable of acting as a 
certain preventative. The dogs which had become infected and had 
shown trypanosomes in their blood were completely cured, and re¬ 
mained in good condition during an observation period of 9 months 
in three cases and 4 months in the remaining case. Since these 
preliminary experiments were performed other animals affected with 
Moroccan trypanosomiasis (dogs), with debab (dogs), and with dourine 
(horses) were treated with the same successful results. 


Taute (M.) & Huber (F.). Die Unterscheidung des Trypanosoma 
rhodesiense vom Trypanosoma brucei. Beobachtungen und Experi¬ 
ments aus dem Kriege in Ostafrlka. [The Differentiation of 
T. rhodesiense from T. brucei. Observations and Experiments from 
the War Zone in East Africa.]— Arch. f. Schiffs-u. Trop.-Hyg. 
1919. June. Vol. 23. No. 11. pp. 211-226. With 2 maps. 

This paper contains an account of some clinical observations and 
some remarkable experiments performed on man to ascertain the 
identity or otherwise of the nagana trypanosome of the domesticated 
animals with that causing sleeping sickness of man in Northern 
Rhodesia and Nyasaland. 

This very important question has been much discussed by investi¬ 
gators on these diseases since the year 1913. Even before that date 
Ascenso (1911) attempted to transmit some unknown species of 
animal trypanosomes to man, and in 1912-1913 Taute endeavoured 
to infect himself with T. brucei in Portugese East Africa, with negative 
result, and concluded that this organism was not pathogenic for man. 
Kleixe, Fischer and Eckard, and later Schilling and Schreck 
upheld this view. On the other hand Bruce and several other authors 
have maintained the view that sleeping sickness due to T. rhodesiense 
is simply an infection of man with T. brucei. There is indeed a 
remarkably close resemblance in almost every respect between 
T. brucei and T. rhodesiense. Both trypanosomes are naturally trans¬ 
mitted by the same flies, Glossina morsitans and nearly related species, 
both trypanosomes show the same morphological characteristics, 
the same pathogenicity for animals, the same virulence and drug 
fastness. The only distinction between them according to Taute 
lays in their markedly different behaviour towards man. Bruce, 
however, held that Taute’s human experiments were not conclusive; 
he maintained that in the course of experiment, as in nature, 
T. brucei would not be pathogenic for every man but would behave 
differently towards different men. Bruce’s view could be explained 
in two somewhat interdependent ways, viz., (1) T. brucei might be 
pathogenic for relatively few men, in whose bodies there would be no, 
or an insuffi cient quantity of, protective substances against the 
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organism, whilst on the other hand the great majority of human 
beings possess the required degree of immunity; (2) strains of 
T. brucei had gradually become accustomed to human serum and were 
now in the position to set up T. rhodesiense -sleeping sickness in man. 

These hypotheses are contra-indicated by the natural incidence 
of the disease. Sleeping sickness in Rhodesia, Nyasaland and in the 
Rovuma area occurs in relatively small circumscribed foci whereas 
T. brucei is uniformly spread over very large extents of territory. 
The other conditions—climate, altitude, incidence of tsetse, race of 
inhabitant—present in the sleeping sickness centres no differences 
from those of the surrounding tsetse areas. It is also difficult to 
comprehend how in nature certain small localities often separated by 
some hundreds of kilometres from each other should contain some 
natives exhibiting a different degree of immunity from that of the 
remainder of the population of Central Africa. For, the immunity 
acquired in childhood by the bites of tsetse against T. brucei infection 
must be somewhat equally distributed throughout all the tsetse 
areas. Kleine and his co-workers, in particular, found that in 
different heavily infected nagana districts an examination of 1,500 
children showed no trypanosomes in any case. 

If one adopts the view that the prime factor is not a difference 
in the immunity of the human population but that on the other 
hand differences in virulence may be exhibited by T. brucei and that 
it is capable of adapting itself to man, then one should find gradations 
in its infectivity towards human beings, for this accommodation 
could not possibly be brought about suddenly. Observations on 
the natural disease show that this is not the case in Nyasaland and 
Rhodesia. Human trypanosomiasis is found either as an acute 
disease or it is not found at alL A medium infection, comprising 
slight manifestations of the disease or apparently healthy carriers, 
is not to be found among human beings even in localities where the 
domesticated animals without exception become infected with nagana. 
The question as to why the adaptation of T. brucei towards man should 
only occur in sharply defined localities whilst the same parasite under 
exactly the same conditions otherwise should not be able similarly 
to adapt itself thus remains inexplicable. 

During the military operations in German East Africa in which 
large masses of German-led troops were moved between Kilimandjaro 
and Quelimane, out of the thousands of troops and followers under 
von Lettow the first cases of trypanosomiasis in human beings only 
appeared during the period February to the beginning of April 1917, 
although since the beginning of the war no man could have escaped 
the bites of tsetse. On the other hand all the transport and slaughter 
animals belonging to the troops regularly became infected with nagana 
shortly after entering a tsetse area. The authors then proceed to 
give particulars with regard to the history and course of the disease 
in eight different foci of sleeping sickness infection identified by them 
in the territory laying north and south of the Rovuma River (the 
boundary line between “ German ” and Portuguese East Africa). 

The experimental part of the authors’ investigations appear to be 
very remarkable, inasmuch as they do not seem to have hesitated 
to employ large numbers of human beings for direct inoculation. 
Experiments in this connection upon the higher apes were commenced 
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by Taute in 1914 at Niansa on Lake Tanganyika but had to be inter¬ 
rupted owing to the war. It was found to be hardly possible to 
employ the large number of chimpanzees that would have to be 
utilised in order to obtain results of general value. According to 
Bruce, experiments upon man could not be regarded as significant 
unless at least 100 persons were used whilst the possibility could not be 
excluded that different men might exhibit different degrees of sus¬ 
ceptibility against T. brucei. A suitable opportunity for the employ¬ 
ment of the requisite experimental material, it is stated, was afforded 
by the war conditions. The human beings first employed consisted 
of one of the authors (Taute) together with a number of coloured 
criminals, and later, after the first experiment had proved negative, 
both the authors and simultaneously a large number of native carriers 
were used. The coloured human beings were obtained from 11 
different tribes and some of these came from localities—as, for example, 
in the case of the people from the Ssassawara district—in which 
T. rhodesiense was endemic. The authors employed not only healthy 
and fit men but also decrepit and sick people for their experiments. 
The sites for the experiments were chosen in places which did not 
exhibit any climatic conditions different from those of sleeping sickness 
areas. Two experiments (Nos. 5 and 6) were conducted within a 
focus of sleeping sickness near Chirumba. 

As the source of T. brucei for the human infections, the authors 
used four naturally infected horses and two mules. Laboratory 
strains were thus not employed. “ Posterior nuclear forms ” were 
found among the trypanosomes in three of the naturally infected 
horses. As control animals, to be tested with regard to their sus¬ 
ceptibility towards the strains of T. brucei employed, the authors 
utilised trypanosome-free rats, dogs, and one goat. Some of these 
control animals were unfortunately lost at an early date owing to the 
very difficult conditions of working but fortunately this had no im¬ 
portant bearing upon the results. The appearance of “ posterior 
nuclear forms ” upon sub-inoculation of T. rhodesiense and brucei 
into experimental animals in these and other experiments were, in 
concordance with the recent results of Hughes, of somewhat regular 
occurrence but still not absolutely constant. This confirms Kleine 
and Taute’s earlier view that “ posterior nuclear forms ” are brought 
about only subsequent to a rapid multiplication of the parasites. 
The description of the first of these experiments is somewhat as 
follows:— 

(Expt. 1).—Site of Experiment: Camp near Mwiti, German East 
Africa, about 400 metres above sea level in the It ovum a River district. 

Time of Experiment: End of October and beginning November, 1917. 

Source of T. brucei Strain : Naturally infected mule K suffering from 
nagana for about a year. Treated with 4 atoxyl and 5 tartar emetic 
injections, for the last time three months previously. The mule which 
had made a good recovery from the original infection had recently again 
become poor in condition. Dimorphic trypanosomes of the type T. brucei 
were regularly found in the blood, which had proved to be pathogenic 
upon subsequent inoculation into rats and dogs. 

Persons experimented upon : No. 1: Dr. T. 

No. 2-10 : Nine native criminals from the sleeping sickness area in the 
Upper Rovuma District near Ssassawara. 

Five of these human beings were in good general condition ; the others 
were in rather a low state on account of chronic malaria, ankylostomiasis 
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and chronic dysentery. After frequently repeated blood examination 
no trypanosomes were found on any occasion in these people. 

31.x.17. In the blood of the mule K numerous trypanosomes of the 
dimorphic type. The blood of the experimental men nos. 1-10 free from 
trypanosomes as hitherto. 

Experimental persons nos. 1-10 were each inoculated under the skin 
of the chest with 5 c.c. of blood from mule K immediately after the blood 
had been obtained. 

Simultaneously three trypanosome-free rats were each injected with 
0'5 o.c. of blood from the mule K under the root of the tail. 

2. xi.l7. Mule K given two grammes atoxyl subcutaneously. 

3, xi,17. Mule K given 1 gramme tartar emetic intravenously. In the 
blood of the mule K well developed trypanosomes in somewhat increased 
numbers were found (the trypanosome strain thus Bhows a considerable 
degree of resistance against arsenic and antimony). 

10.xi.17. Out of the three rats inoculated with blood from mule K on 
the 31.x. the two still alive were found to be affected with trypanosomes 
of the dimorphic type. Posterior nuclear forms could not be found on 
the lO.xi. or on the following days. 

l.xi. to 14.xi. The experimental persons nos. 1-10 after frequently 
repeated blood examination proved to be entirely negative, and showed 
no clinical signs of infection. The observation on persons nos. 2-10 had 
to be discontinued on the 14.xi. for reasons beyond the authors’ control; 
experimental person no. 1 after blood examinations extending up to 
January 1919 proved to be continuously free from trypanosomes. 

The details of five similar experiments subsequently performed 
are then given, the results obtained as far as infection of human 
beings was concerned being constantly negative though the period of 
• observation was in each instance eight weeks. 

These six experiments thus gave results in full concordance with 
those of Taute’s early experiments in that different strains of 
T. brueei obtained from quite different localities (Lubimbinu, Mwiti, 
Chiwata, Chirumba) after inoculation into two Europeans and 129 
negroes in all did not bring about a single case of human infection. 
The inoculated persons subsequently neither showed any symptoms 
nor did they become carriers of the parasite. The view upheld by 
Kleine and his school with regard to the important T. brueei — 
rhodesiense question is thus regarded as the right one. 

The difference thus proved to exist between the two trypanosomes 
must find its application in combating sleeping sickness. 

It had hitherto been maintained that the existence and spread 
of nagana in animals had a bearing upon sleeping sickness in man, 
but in view of the results obtained one is now justified in applying 
the same comparatively simple means for eradicating T. rhodesiense 
as suggested by Koch (R.), Kleine (F. K.), Bruce (D.), and their 
co-workers in the case of T. gambiense. In the first place it is neces¬ 
sary to map out carefully the various centres of infection and then to 
adopt quarantine methods, including isolation of infected persons 
or prevention of movement into or out of the affected centres. Treat¬ 
ment of the infection is difficult owing to the high degree of drug- 
fastness of T. rhodesiense in a large percentage of cases. 

Of the highest importance in eradicating T. rhodesiense is the much 
discussed question as to what part game and domesticated animals 
play as carriers of infection. It has been demonstrated that the 
organism is pathogenic towards all the domesticated animals. Ac¬ 
cording to Kinghorn and Yorke up to 16 per cent, of the game of the 
Luangwa valley, North-Eastern Rhodesia, is affected with T. rhodesiense. 
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This statement quite lacks foundation and is apt to lead to false 
or to quite exaggerated ideas, although it is possible that the game in 
certain circumstances may act as a carrier of T. rhodesiense infection. 
The destruction of all game in all tsetse areas, however, is held to be 
both unnecessary and impracticable. The authors quote with approval 
the British Inter-Departmental Committee which issued recommenda¬ 
tions for the limited extermination of game. The ideal to be obtained 
would naturally be the extermination of Glossina morsitans. This 
would be impossible to achieve throughout the tsetse areas but it is 
highly necessary and desirable that it should be performed in sleeping 
sickness areas. With the development and cultivation of larger tracts, 
however, the fly will become gradually pushed back. 


Hornby (H. E.). A Pew Notes on Autoagglutination.— Vet. Jl. 1919. 

June. Vol. 75. No. 6. pp. 207-211. 

If a drop of blood from a normal horse is spread as a thin film 
between a slide and a cover glass the red corpuscles are seen on micro¬ 
scopic examination to tend to form rouleaux. These chains intertwine 
and anastomose readily to form various sized masses of red cells in 
most of which, however, rouleaux formation is not lost. Between 
these masses a few isolated rouleaux and free cells may be seen. Many 
observers have noted that the picture presented by a film from a 
horse or other animal affected with trypanosomiasis is sometimes 
different. The corpuscles then present the phenomenon known as 
autoagglutination, a number of islets of varying size and shape being 
formed while rouleaux structure is completely lost and even the 
cellular nature of the masses is apparently obscured. This phenomenon 
was first detected in 1898 by Kanthack, Durham, and Blandford 
whilst working with experimental nagana. Christy (1904) and 
Martin and Leboeuf (1908) noticed it in cases of human trypano¬ 
somiasis, Todd (1910), however, found that in many cases of sleeping 
sickness no autoagglutination could be observed ; Beck (1911) found 
that it might be observed on one day and not on another in patients 
suffering from this disease; Werner (1913) described an acute case 
which ran its course without autoagglutination. 

In animals similar fluctuations have been observed. Laveran 
holds that the phenomenon depends less upon the species of trypano¬ 
some than upon the species of host; thus, according to this author, the 
horse, dog, and cat may show strong autoagglutination. The phenome¬ 
non may occur in infections not due to trypanosomes and it appears 
that trypanosome-free apparently healthy men show slight or, in rare 
instances, strong degrees of autoagglutination. In healthy animals, 
however, the phenomenon was seldom seen by Yorke. The various 
degrees of intensity of the phenomenon were thus indicated by Martin 
and Leboeuf and later by Dubois :— 

(1) Strong. Coarse clumping into shapeless islands or packets in 
which rouleaux formation is not visible. 

(2) Distinct. Large clumps, but with contours of rouleaux still 
detectable here and there. 

(3) Weak. The mas ses show obvious rouleaux formation. No 
sharp line can be drawn, it is stated, between this grade and the normal 
appearance of blood. 
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The phenomenon was further studied by Yorke in 1911, Nattan- 
Larrier having previously ascertained that the addition of sodium 
chloride solution rendered it more pronounced. Yorke found that the 
temperature was the most important factor in its production, the 
phenomenon being absent at 37°C, well-marked at 18-21°C, and at its 
optimum at 0°C. Autoagglutination, it was stated, was a property 
of the plasma and depended upon the enrichment of the normally 
occurring auto-, iso-, and heteroagglutinins. The agglutinin could 
be extracted from the massed erythrocytes by the addition of 0'9 
per cent, sodium chloride solution. By rapid centrifugation with 
citrated saline or by shaking with glass beads at 37°C one could obtain 
a plasma so rich that on ice it would agglutinate even when diluted 
15 to 20 times. Normal plasma would not cause agglutination if 
diluted with more than double its volume. 

Marty (1917), working with human blood, again dealt with this 
subject [see this Bulletin, 1917, Vol. 5, No. 3, p. 160] and he attached 
more importance to the structure of the haemolute at the periphery 
of the preparation than to the clumps at the centre. The size of 
the drop to be studied was stated to be of great importance. It 
should cover one half to three quarters of the area of the cover glass 
and not run to the edge. A trace of 1-1,000 potassium carbonate 
solution was stated to disintegrate the pseudo-agglutinated clumps 
that sometimes occur in other diseases but to fail to disintegrate 
clumps truly agglutinated as the result of trypanosomiasis. 

Hornby then quotes some interesting observations by Mines 
upon the electrolytic properties of the blood corpuscles of the dog-fish 
in various concentrations of cerium chloride. The observations 
of Yorke and of Marty, it is stated, leave but little doubt that the 
phenomenon of autoagglutination occurs likewise as the result of 
absorption of electrolytes. 

The author’s own work consisted of a series of observations to 
ascertain whether autoagglutination was pathognomonic of trypano¬ 
somiasis and whether it was of any value as an aid to diagnosis. 
Bovine blood was found never to show either distinct rouleaux forma¬ 
tion or autoagglutination. Only a few observations were made 
on the small ruminants and felines. The author’s attention was 
early directed to the phenomenon as it occurred in equines affected 
with trypanosomiasis. To determine whether it was a constant 
feature in such circumstances the author made cover-glass preparations 
from 29 fly-struck mules. Of these the blood of five showed auto¬ 
agglutination and trypanosomes, seven showed autoagglutination 
without trypanosomes, seven showed no autoagglutination though 
trypanosomes were present, ten neither autoagglutination nor 
trypanosomes. 

In another experiment the blood of 14 fly-struck equines (horses, 
mules, and donkeys) gave the following results:—Three showed both 
autoagglutination and trypanosomes, two showed autoagglutination 
without trypanosomes, three showed no autoagglutination though 
trypanosomes were present, six showed neither autoagglutination 
nor trypanosomes. 

A number of daily observations were next made on the blood of 
horses, mules, and donkeys affected with either T. brucei or T. congo- 
lense. It was found that neither the species of trypanosome nor the 



Vol. 7. No. 3.] Diseases due to Protozoan Parasites. 


133 


species of equine had any bearing upon the phenomenon, which might 
be present on one day and absent on the next; there was no co-relation 
between the presence or absence of the parasite and the existence 
of autoagglutination Likewise there was no co-relation between 
the clinical symptoms and the presence or absence of the phenomenon. 
In fly-struck equine3 the phenomenon would thus be exhibited in 
about half the cases examined and the chances do not appear to 
depend upon whether the animal is suffering from an acute, sub-acute, 
or chronic attack, whether the body temperature is high or low, or 
whether the parasite is T. brucei or T. congolense. 

The author endeavoured to ascertain whether the presence of the 
phenomenon was a sure sign of an animal being fly-struck. The 
blood of 20 healthy horses in good condition was examined and of 
these eight showed weak autoagglutination and in the remaining 
12 the corpuscles in some cases showed a tendency towards auto¬ 
agglutination so that the phenomenon could not definitely be asserted 
to be absent. In the case of 18 healthy mules the blood in six showed 
weak autoagglutination, in five the phenomenon was absent, in the 
remaining seven the results were intermediate. From these findings 
it was concluded that “ strong ” or “ distinct ” autoagglutination 
was rare in healthy equines. 

The blood of more than 100 equines including two affected with 
filariasis was subsequently examined. In three only was marked 
autoagglutination observable, without any signs of trypanosomiasis. 
One of these was a donkey affected with coronitis, which caused 
shedding of the hoof; the second was a horse with a wound of the 
fetlock attributed to snake bite; the third was an apparently healthy 
horse. 

The author emphasizes the importance of Marty’s precautions in 
making the film of a suitable size, taking absolutely fresh blood, 
and using clean glass. The occurrence of the phenomenon to a 
marked degree, it is concluded, suggests the possibility, or even the 
probability, of trypanosome infection. 


Hornby (H. E.). The Diagnosis of African Equine Trypanosomiasis. 
— Vet. Jl. 1919. June. Vol. 75. No. 6. pp. 218-225. 

The difficulty of diagnosing with certainty this class of disease, 
it is stated, was a cause of useless expenditure of public money during 
the East African campaign. Large numbers of fly-struck and 
therefore doomed animals were sent long distances by road, rail, 
and sea to Base Veterinary Hospitals where sometimes they w'ere 
treated for many weeks before their condition became such as to 
render the nature of their disease sufficiently obvious to justify 
slaughter. If a diagnosis had been made at the Advanced Veterinary 
Hospitals the animals could have been destroyed there and subsequent 
expense saved. 

In a previous communication [see preceding number of this BuUetiu, 
p. 53], the author pointed out the futility of attempting curative 
treatment with the means at present at our disposal. The most 
economical method of dealing with affected equines is to work them 
as long as this can be done without cruelty and then to destroy them. 
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Excluding the cause of surra, which disease is not essentially an 
African one, three trypanosomes are responsible for equine disease 
in Africa, viz., T. brucei, T. congolense, and T. vivax. All three 
trypanosomes set up fatal diseases of the same nature differing only 
in the fact that the course of the one set up by T. brucei is generally 
rapid whereas that set up by either of the other two is more frequently 
chronic. Some mules, however, sometimes show more resistance to 
T. brucei than horses do to the other trypanosomes. Acute cases 
can generally be rapidly diagnosed by demonstration of the parasite. 
It is the chronic cases which present difficulty. A cursory examina¬ 
tion, which alone can be performed in dealing with large numbers 
at one time, is not sufficient for the basis of a diagnosis involving 
destruction. 

Lanfranchi (1915) [see this Bulletin, 1915, Vol. 3, No. 2, p. 41] 
stated that a specific local reaction could be obtained by the instilla¬ 
tion or injection of an extract of the infecting trypanosomes. The 
author attempted to manufacture such an extract and injected it 
into the eyelid of the donkey from which the parasites were obtained. 
The result was negative. 

One thus has to rely upon clinical and microscopic examination 
and the author’s procedure in the diagnosis of suspicious cases is thus, 
first, to obtain as full a history as possible of the animal enquiring 
particularly as to whether it has passed through a fly-belt and at 
what time, and, secondly, whether the animal is losing condition 
in spite of a good and satisfied appetite. The second question is 
regarded as one of great importance inasmuch as there are few condi¬ 
tions other than trypanosomiasis in which an animal eats well and 
yet steadily loses condition. The animal is then kept under the best 
hygienic conditions available for two or three days in order to allow 
it to recover from any slight indisposition due to fatigue or mismanage¬ 
ment from which it might be suffering at the time of admission. The 
existence of muscular or nervous weakness, the appearance of the 
membrana nictitans, the presence or absence of lymphadenitis, kera¬ 
titis, or other lesion associated with the suspected disease is then noted. 
Darling (1912), dealing with the equine disease due to T. hippicum, 
described it as an intoxication resulting in cellular degeneration 
and necrosis, injury to or destruction of the continuity of the endo¬ 
thelium with consequent effusion, oedema and terminal ecchymoses. 
This description applies also to African trypanosomiasis and it is 
on the findings of symptoms suggestive of such a state that in the 
absence of the parasite the author bases his diagnosis. If after 
completing his examination he finds that he has as a subject an animal 
known to have been through a fly-belt, in poor condition with, perhaps, 
a history of wasting, if, in addition, it has pale yellow or blotched mucous 
membranes and has tachycardia, and if in spite of these symptoms 
of illness it eats well, is in no pain, and excretes normally, then he 
feels justified in saying that the subject is a “ fly-suspect.” 

The next step in diagnosis is to examine the blood, a small drop of 
which is obtained by incising the tip of the ear and placed between 
a clean slide and cover glass so that the drop covers an area of half to 
three quarters that of the cover glass. The preparation is examined 
with a | inch objective and if one trypanosome is discovered the task 
of diagnosis is completed. Out of 29 mules examined affected with the 
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sub-acute and chronic condition the first day’s search gave 12 positive 
results, the next day’s five more, and the third day’s one more, that is, 
11 were negative on three successive days. A number of records of 
typical individual cases are appended showing that the parasites are 
generally demonstrable in acute and sub-acute cases whereas they 
may not be evident in chronic cases for many weeks at a time. If 
the parasites are not discoverable a note is made of the presence or 
absence of marked autoagglutination, the presence of this phenomenon 
being somewhat indicative of trypanosomiasis. 

Examination of gland juice presents no advantages over the examina¬ 
tion of fresh blood and it is frequently difficult to obtain. Except 
for the recognition of the species of trypanosome, stained films are 
inferior to fresh ones for the purposes of diagnosis inasmuch as the 
stained cells give no indication as to the nature of the disease and the 
volume of blood examined is less, hence the chances of discovering a 
rare trypanosome are correspondingly smaller. In cases where the 
parasites are not demonstrable the animal’s temperature is taken 
on three or preferably four successive days. The fever in chronic 
trypanosomiasis when the parasites are not demonstrable is of a low- 
intermittent or remittent nature. Afebrile periods occur in such 
cases but very rarely does a fly-struck animal go for more than three 
days without showing an evening temperature of 102° F. or over. At 
the end of three or four days the temperature chart is examined and 
the animal and its blood re-examined. If the blood is still negative 
then the diagnosis must be made on the strength of the history and 
clinical symptoms. This procedure would enable an experienced man 
to arrive at a sufficiently accurate diagnosis although it might be wrong 
in a small percentage of cases. 

[The author does not deal with experimental animal inoculation 
as a means of diagnosis. He probably considers this as being im¬ 
practicable in the conditions in which he worked.— Ed.] 

Noller (W.). Beitrag zur Kenntnis des Schaftrypanosomas. Vorlftu- 
flge Mitteilung. [A Study of the Sheep Trypanosome. Preliminary 
Note.]— Arch. f. Schiffs.-u. Trop.-Hyg. 1919. Mar. Vol. 23. 
No. 5. pp. 99-100. 

The sheep trypanosome has hitherto been found by only two ob¬ 
servers. Woodcock in 1912 discovered a living trypanosome in 
sheep blood and Behn found in 1911 and 1912 some trypanosomes 
in thick cover glass preparations taken from some sheep in Thuringia. 
The cultivation of the parasites from sheep blood has not yet been 
accomplished. 

It has been found that in Germany nearly all the so-called “ sheep 
keds ” (Melophagus ovinus L.) are infected with the trypaniform 
flagellates seen by L. Pfeiffer in 1895 and named Crithidia 
melophagia by Flu in 1908. These flagellates are so remarkably 
similar to the developmental stages of the trypanosomes obtained 
from biting flies resembling the sheep ked that some authors (Wood¬ 
cock, Behn) have held that they represent only developmental 
forms of the sheep trypanosome which may be encountered as sparingly 
in the blood of the sheep as T. theileri is found in the blood of 
cattle. This opinion appears to be supported by the experiments of 
Chatton and Delanoe, and of Cauchemaz. 
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The connection between the two parasites may be demonstrated in 
three ways:— 

(1) By artificial infection of trypanosome-free lambs with keds 
containing the flagellates ; other blood-sucking insects must naturally 
be excluded in this test. The careful carrying-out of this experiment 
would involve considerable expense and the construction of an 
absolutely insect-proof cage. 

(2) By the examination of the blood of lambs during the early 
lambing season in flocks infected with and free from keds. A fresh 
infection could be found in this way. Tabanids and stomoxyds would 
be excluded by examining during the coldest part of the year. 

(3) By the cultivation of the sheep trypanosome and comparison 
with the cultures of the ked crithidia, which were grown on plates by 
the author in 1917 [see this Bulletin, 1917, VoL 5, No. 3, p. 168], 

A systematic examination of the blood of winter lambs from some 
flocks in Thuringia has been performed by the author and the results 
are promised in a further publication. 

Experiments performed in connection with the third heading 
mentioned above gave rise to a rich culture from the blood of a sheep 
infected with keds, the media used being blood-broth tubes (equal 
parts of nutrient broth and defibrinated sheep blood) and sheep- 
blood agar tubes maintained for eight days at a temperature of 30° C., 
a temperature which was shown to be the optimum for the growth 
of the ked crithidia (Noller 1917). Comparison with the ked crithidia 
showed that both organisms exhibited the same morphological 
characters and could be differentiated from the cattle trypano¬ 
some. A striking characteristic of the cultural forms of the sheep 
trypanosome and the ked crithidia was the marked development 
of the undulating membrane, which was broad and only carried a 
short free flagellum. 

The sheep trypanosome has thus to be considered as a distinct 
species transmitted by the sheep ked, and manifesting itself as 
“Crithidia melophagium ” Flu, 1908. This trypanosome is obtainable 
from the Institut fur Schiffs- und Tropenkrankheiten, Hamburg. 
Further transmission experiments are being made on flocks in central 
Germany in order to settle beyond doubt the life history of the try¬ 
panosome. A detailed publication is promised in another journal 

Dubin (Harry). Studies of Urobilin Elimination in the Normal and 
Anemic Dog. — Jl. Exper. Med. 1918. Sept. Yol. 28. No. 3. 
pp. 313-318. With 4 tables. 

In congenital haemolytic jaundice, and pernicious anaemia 
splenectomy is followed by a decrease in the elimination of urobilin 
in the faeces. As this decrease is coincident with an improvement in 
the blood picture it is generally assumed that the change in urobilin 
degeneration is due to decreased destruction of blood. The experiments 
described by the author in this paper were undertaken in order to obtain 
definite evidence upon this point. Trypanosoma equiperdum was 
employed to produce in dogs a continuous blood destruction, which, as 
it endures over long periods of time, may be considered as typical of 
a chronic experimental anaemia. The elimination of urobilin was 
studied in the normal and splenectomised animals and in the anaemic 
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animal both before and after splenectomy and treatment by arseno- 
benzol. The author summarises his results as follows :— 

“1. The output of urobilin is increased in experimental trypanosome 
anemia presumably as a result of the increased blood destruction. 

" 2. The administration of salvarsan (arsenobenzol) during the anemic 
period, if it checks the blood destruction, reduces the urobilin elimination, 
but this result does not follow unless the blood picture improves. 

“ 3.* Following splenectomy in the normal dog an increase in the urobilin 
elimination of varying degree occurs, the significance of which is doubtful. 

“ 4. Splenectomy during the period of anemia does not cause a decrease 
in urobilin elimination. 

“ The experiments support the view that the elimination of urobilin 
may be considered as an index of blood destruction, but they do not 
explain the decrease in the elimination occurring in man in certain forms 
of hemolytic anemia following splenectomy.’* 


Sebgent (Edxn. & Et.) & Lh£ bitier (A.). Passage de trypanosomes 
de la m&re au foetus dans le “ Debab.” [Passage of Trypanosomes 
from Mother to Foetus in Debab.] — Bull. Soc. Path. Exot. 1919. 
Apr. Vol. 12. No. 4. pp. 177-178. 

In this short note the authors give an account of two experiments 
upon the transmissibility of the debab trypanosome— T. berberum — 
across the placental filter in the pregnant cameL In the first experi¬ 
ment a camel inoculated with the trypanosomes commenced to show 
fever on the third day, trypanosomes appeared in its blood on the 
fifth day, and it aborted 36 days after the inoculation. The blood 
of the young camel, which was born dead did not show any trypano¬ 
somes on microscopic examination, but the blood was capable of 
infecting a dog by intraperitoneal inoculation. 

In the second experiment the inoculated camel showed fever on 
third day, trypanosomes on the fifth day, and aborted on the 64th day 
after inoculation. The blood of the young camel which was born dead, 
showed no tryanosomes upon microscopic examination but infected 
two dogs by intraperitoneal inoculation. T. berberum is thus capable, 
it is stated, of passing through the placental filter. 


Chalmers (Albert J.). The Classification of Trypanosomes. —Jl Trop. 
Med. & Hyg. 1918. Nov. 15. Vol. 21. No. 22. pp. 221-224. 

" Even the casual reader cannot fail to be impressed with the 
enormous number of species of very diverse form and different life- 
history which are included in the genus Trypanosoma Gruby 1843.” 
The term Trypanosoma, according to the author, should be 
restricted to the original meaning, viz. ; to a trypaniform parasite of 
relatively large size and slow movement, generally found in the blood 
of cold-blooded vertebrates and spread by leeches. We should then 
have a clearly defined genus Trypanosoma sensu striclo, and a very large 
number of species comprised in an ill-defined genus Trypanosoma 
sensd lato. 

The new classification proposed is as follows :— 

A. Live only in a definitive invertebrate host:— 

Tribe 1, Cystotrypaneae, new name. 

Type genus: Cystotrypanosoma Roubaud, 1911. 

Type species : C. intestinale Roubaud, 1911. 
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B. Live in a definitive invertebrate host and in a cold-blooded inter¬ 
mediate vertebrate hoBt:— 

Tribe 2. Trypanosomeae, new name. 

Type genus: Trypanosoma Gruby, 1843. 

Type species : T. rotatorium (Mayer, 1843). 

C. Live in a definitive invertebrate host and in a warm-blooded inter¬ 
mediate vertebrate host:— 

Tribe 3. Trypocastellanelleae , new name. 

Type genus : Castellanetta, new name. 

Type species : C. gambiensis (Dutton, 1902). 

The three tribes are defined and examples given. 

The pathogenic mammalian trypanosomes—which belong to the 
tribe TrypoaLsteUanelleae —the author divides into two genera, as 
follows 

I. Genus CastellaneUa, new name. 

Definition .—Trypocastellanelleae with the definitive host a fly and 
the intermediate host a warm-blooded vertebrate. Without 
reproduction by schizogony in the vertebrate host, in which it is 
polymorphic, with granular cytoplasm, small kinetonucleus, 
and well-developed undulating membrane. Final stage in the 
definitive host is in the salivary glands. Infection (from fly to 
man) is inoculative and transmission (from man to fly) is inge stive. 
Type species.—CasteUanella gambiensis (Dutton, 1902). 

Other species .—The other species of the genus may be differentiated 
as follows:— 

A. Posteriorly nucleate in rats :— 

I. Will not infect man. Kills an animal immunised against 

C. rhode8iensi8 — C. bnicei. 

II. Infects man. Kills an animal immunised against C. brucei .— 

C . rhodesiensis. 

B. Not posteriorly nucleate in rats :— 

I. Infection only known to proceed direct from intermediate 

vertebrate host to intermediate vertebrate host during 
coitus— C. equiperdum. 

II. Infection by means of a definitive host:— 

(a) Definitive host not a tsetse fly— C. evansi. 

(b) Definitive host a tsetse fly :— 

(1) Causes chronic and often mild infection in man— 0. gam¬ 

biensis. . 

(2) Causes acute and severe infections in man— C. castellanii. 

II. Genus Duttonetta. New name. 

Definition .—Trypocastellanelleae with definitive host in a fly and 
intermediate host in a warm-blooded vertebrate. Without 
reproduction by schizogony in the vertebrate host, in which it is 
monomorphic. With non-grranular cytoplasm, a large kineto¬ 
nucleus, which may be terminal or sub-terminal, with or without 
a w T ell-developed undulating membrane. Movements active. 
Final 6tage in the definitive host is confined to the proboscis 
and hypopharynx. 

(a) Kinetonucleus large and terminal. Undulating membrane poorly 

developed and simple. Invertebrate host a glossina :— 

(1) Bats refractory— Vniformis. 

(2) Kats suspectible— Viva#. 

(3) Only equidae and ruminants susceptible— Caprae. 

(b) Kinetonucleus prominent and subterminal. Undulating mem¬ 

brane well developed :— 

(1) Small, 8“ 18 microns ; found in cattle— Pecorum. 

(2) Larger, 14-24 microns ; found in monkeys— Simiae. 

The last portion of the paper concerns the classification of the 
various pathogenic trypanosomes of man. 
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Schwbtz (J.). L’identitA des conditions g6o-botaniques des gites A 
popes do la Gl. palpalis, de la Gl. fusca, do la Gl. brevipalpis, do la 
Gl. pallidipes et de la Gl. morsitans. [Identity of the Characters, 
Geological and Botanical, of the Pupal Shelters of Glossina 
palpalis, fusca, brevipalpis, pallidipes, and morsitans.] — Bull. Soc. 
Path. Exot. 1919. May 14. Vol 12. No. 5. pp. 234-238. 

The systematic study of the haunts of tsetse-flies is of rela¬ 
tively recent date. Two shelters containing numerous pupae of 
G. palpalis were discovered and described by Rodhain and Bequaert 
in Katanga. Numerous shelters of the pupae of G. morsitans were 
found in Nyasaland and described by Lamborn ; but, as far as can be 
ascertained, little is as yet known concerning the sites for which 
G. brevipalpis, pallidipes, and fusca exhibit a predilection for the 
deposition of their larvae. In the course of a minute study upon the 
habits of these five species of Glossina undertaken during the three 
years 1916-1918 the author was able to discover numerous pupae of 
all these flies. This work was undertaken in the northern portion of 
the Province of Katanga, Belgian Congo, between the River Zualaba- 
Congo and its large tributary the Zomami, ie., in the region of lat. 
6° S. and between long. 25° and 27° E. A locality was chosen in which 
the five species of flies in question were found simultaneously in 
considerable number. The pupae of G. palpalis were most readily 
discoverable whilst on the other hand those of G. fusca presented 
most difficulty. Shelters occupied by the pupae of two or even three 
of the species were often found. 

The characters found to be absolutely essential in a pupal shelter 
for all species were (1) a dry light mellow soil, and (2) shade. The 
shelters were also found to present some secondary special characters 
depending upon the fact that each of the various species of Glossina 
lived in a locality with a particular kind of vegetation. 

G. palpalis is only to be found along the wooded banks of water¬ 
courses and thus the pupal shelters are to be found in suitable 
localities on the river banks. This fly prefers sandy localities 
for the deposition of its larvae but in places where pure sand is not 
to be found it is content with sand mixed with mould, or even 
with mould alone on condition that it is loose; inasmuch as the 
immediate borders of the watercourses are often flooded during the 
rainy season the fly only deposits its larvae in such places during 
the dry season, and thus at the beginning of the dry season living 
pupae are to be found almost exclusively whereas at the end of the 
same season dried pupae are usually only to be found in these places. 

In cases where wooded banks of streams are inhabited by G. brevi¬ 
palpis or fusca their pupae are found in places similar to those of 
G. palpalis. 

G. morsitans, whilst it does not avoid the vicinity of water where 
the forest growth around it is not too thick, inhabits usually vast 
moderately wooded, even waterless, stretches. The same is the case 
with G. pallidipes. G. brevipalpis inhabits the densely wooded banks 
of rivers and is capable of adapting itself also to the localities frequented 
by G. morsitans and pallidipes. G. fusca, which only inhabits large 
tracts of forests, may also be found in the vicinity of water. 

The search for the pupae of these flies was attended with a certain 
number of difficulties but they were found to exhibit a marked 

(C680) a 
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predilection for large fallen or uprooted tree trunks lying horizontally 
or obliquely to the surface of the ground or raised a few centimetres 
away from it. All the conditions required were to be found under¬ 
neath or on the sides of these fallen trees inasmuch as they afforded 
protection from sun and rain and the soil at such places was not damp 
or hardened. Underneath one of these trunks the author found as 
many as 200 pupae of G. fusca. 

A thin undergrowth was found to be the most suitable; a dense 
undergrowth tends to make the soil too compact whereas in the absence 
of undergrowth no support is given to the flies at the time when the 
larvae are expelled. 

Although the conditions enumerated above are those ideally suitable 
isolated or scattered pupae may be found in numerous other situations. 

Duke (H. Lyndhurst). Some Observations on the Bionomics of 
Glossim palpalis on the Islands of Victoria Nyanza. — Bull. Entom. 
Res. 1919. Mar. Vol. 9. Part 3. pp. 263-270. 

On arrival at Nsazi Island on Victoria Nyanza in July 1918 to 
carry out some experiments with G. palpalis and rinderpest the author 
was at once struck with a marked diminution of the numbers of the 
fly on these and the neighbouring islands, a fact that was also noticed 
by the followers of Fiske and Carpenter, who worked on these 
Islands from 1911 to 1916, when they were noted for the great numbers 
of tsetse. The diminution appeared to be due to the recent rise in 
the level of the Lake, which attained its maximum in June 1917, 
and in some places completely covered the great majority of the 
sandy beaches especially favoured by the fly for the deposition of 
larvae as noted by Fiske in the Royal Society Commission Report. 
Duke strongly advises the systematic clearing of sheltering shrubs 
from certain known breeding areas before the fly has had time to 
increase again in numbers. These measures would entail a relatively 
small expenditure of labour. The Islands of Nsazi, Lwagi and Bulago, 
altogether about eight square miles in area, could thus be easily 
cleared and these islands are quite suitable for cattle. The fly in 
some islands was tested by Fraser and the author in 1911 and proved 
negative to T. gambiense. Carpenter found the Nsazi fly infective 
to monkeys in 1914. As regards the trypanosome reservoir, however, 
none of these islands present a serious difficulty. If it were possible 
to raise the level of Victoria Nyanza by some engineering device it 
would be possible to eliminate G. palpalis from the Lake. As there 
is only one outlet to the Lake, viz., at Ripon Falls, Jinja, which are 
300 yards wide and divided into three parts by two islets, this could be 
accomplished by the erection of a permanent dam. 

du Torr (P. J.). Experimentelle Studien Qber die Pferdepiroplasmose. 
I. Mlttellung. Kreuzlmfungsversuche mit Nuttallia equi (Laveran, 
1901) und Piroplasma caballi (Nuttall, 1910). [Experimental 
Studies on Equine Piroplasmosis. First Report. Cross Inocula¬ 
tion Tests with Nuttallia equi and Piroplasma caballi.'] — Arch. f. 
Schiffs -«. Trop.-Hyg. 1919. May. Vol. 23. No. 7. pp. 121- 
135. With 4 charts. 

Equine piroplasmosis is set up by two distinct causal organisms, 
that is, the term denotes in reality two separate diseases, which can 
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be differentiated clinically and epizootologically. A certain diag¬ 
nosis can, however, only be established by a microscopic examination 
of the blood. Whereas N. equi exhibits itself as small round, oval, 
or pear-shaped intra-corpuscular parasites which multiply by each 
dividing into four separate elements, P. cabatti takes the form of 
large pear-shaped organisms which are usually arranged in pairs 
within a corpuscle and divide by a peculiar process of budding. Mixed 
infections writh both forms appear to occur but they must be of some¬ 
what rare occurrence. Although the microscopic appearance of 
these two parasites, it is stated, are so distinct a modern author 
(Schilling, C., 1917) has dissented from the view that they are 
separate parasites add hence it became necessary to employ further 
methods for studying the characteristics of the organisms. 



In this connection the author endeavoured to employ the so-called 
cross-inoculation or cross-immunity method first introduced by 
Laveran and Mesnil for the differentiation of various strains of 
trypanosomes, a method to which considerable importance has been 
attributed of recent years. 

The application of the method for the differentiation of the piro- 
plasmoses would, however, have to be carried out under circumstances 
markedly different from those employed in the case of experiments 
on the trypanosomiases. In the first place the piroplasms, as opposed 
to the trypanosomes, are strictly specific, and, secondly, a complete 
recovery does not take place subsequent to a piroplasm infection, 
for the infected animals retain carriers for the remainder of their 
lives (labile infection), and thus an animal cannot be “ immunised,” 
in the strictest sense of the word against piroplasmosis. Further, 
(C580) B2 
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in most of the domesticated animals one species of piroplasm only 
occurs so that no cross immunity tost with a second species can be 
performed on these animals; horses, however, are an exception to 
this last rule inasmuch as they may be carriers of two species. 

Two instances only of cross-innoculation with equine piroplasmosis 
appear to be on record in the literature. Nuttall and Strickland 
(1912) inoculated a horse that had withstood a light infection with 
P. cabaUi with H. equi. The animal became seriously ill and died 
after 20 days [see this BuUetia, VoL 1, No. 1, p. 4]. 

Carpano (1914) reported a similar case. A horse was first sub¬ 
mitted to a slight infection with P. cabaUi and then was inoculated 
with N. equi ; it became seriously ill but recovered! Carpano’ s experi¬ 
ment cannot be held to be conclusive inasmuch as this author worked 
with a horse that had already suffered from a piroplasm infection. 

The author then describes in detail a series of eight cross-immunity 
experiments utilising blood obtained from Macedonia for infection 
with N. equi and blood from Roumania for infection with P. caballi . 
The results of these experiments are very briefly given as follows:— 

The diagram on the preceding page also serves to illustrate the results 
obtained. 

A horse that had withstood an infection with P. cabaUi was found to be 
resistent towards super-infection with the same organism—it was 
“ immune.” (Expt. 1). 

A similar result was obtained in the case of a horse rendered “ immune ' ’ 
towards N. equi and subsequently submitted to re-infection with the same 
organism. (Expt. 2). 

Likewise so-called recurrent strains of the same causal organism failed 
to produce infection when inoculated into a horse rendered “ immune ” 
against the original strain. (Expt. la and 2a to 2e). These so-called 
recurrent strains were those piroplasms appearing in the blood during the 
subsequent febrile crises. 

After super-infection with one strain of piroplasm a sudden rise of 
temperature may be observed, due apparently to a simple pyrogenic 
action of the parasite (inoculation reaction). (Expt. 1). 

“ Immunity” against P. cabaUi affords no protection against N. equi. 
(Expt. 3). 

When a horse rendered “immune” against P. cabaUi is inoculated 
with N. equi the latter parasite only subsequently appears in its blood. 
(Expt. 3). 

In such a case N. equi appears to disperse P. cabaUi completely from the 
blood. (Expt. 4). 

Even after the termination of an acute N. equi infection P. cabaUi seems 
to disappear from the blood. (Expt. 8). 

“ Immunity ” against N. equi does not protect against an infection 
with P. cabaUi. (Expt. 5 and 6). 

If a horse “ immunised ” against N. equi is infected with P. cabaUi the 
latter parasite only appears in the blood. (Expt. 6). 

The displacement of N . equi by P. cabaUi is, however, only apparent. 
The blood contains the former parasite even during the evolution of 
P. cabaUi infection in an invisible form. (Expt. 7). 

The above experiments thus furnish decisive evidence in favour of 
the duality of the causal organisms of equine piroplasmosis. 

The blood of a horse remains infective for a period of at least 14 
months after the original infection (with N. equi). 

The blood of a horse infected with P. cabaUi proved to be infectious 
even before the termination of the incubative period. 
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du Toit (P. J.). Experimentelle Studien fiber die Pferdepiroplasmose. 
II. Mittoilung. Uebertragungsversuehe mlt Ixodes ricinus L. bei 
der Nuttallia-equi-l nfektion. [Experimental Studies on Equine 
Piroplasmosis. Second Report. Experiments upon the Trans- 
missibility of Infection due to N. equi by Ixodes nanus.]— Arch, 
f. Schiffs-u.-Trop.-Hyg. 1919. May. Vol. 23. No. 8. pp. 

141-147. With 2 text-figs 


During the War a number of German horses contracted biliary 
fever or piroplasmosis in the South Eastern theatre of operations and 
the question of the return of such horses into Germany presented 
considerable importance inasmuch as they might be regarded as 
being capable of spreading the disease either through the agency 
of infected ticks carried back on their bodies or by causing the 
infection to be taken up by the native tick Ixodes ricinus L., which is 
found almost universally throughout Germany. The possibility of the 
disease being spread by the first means would be very small but the 
problem as to whether the common German tick could act as a carrier, 
on the other hand, would merit careful study. Inasmuch as this 
tick is an intermittent feeder a number of experiments had to be 
performed in order to elucidate this point. 


1 . 

2 . 

3. 

4. 

5. 


Ticks 

in¬ 

fected 

as. 


adults 

adults 

-adults 

larvae 

nymphs 


25/25:6:17 
25/26:6: 17 
25/26:6:17 
27:6:17 
4/5:6:18 


were allowed 
to feed on a 
susceptible 
horse in the 
subsequent 


larval stage .. 3:11:17 
nymphal stage. 24:4:18 
-adult stage .. 11:7:18 
nymphal stage. 3:11:17 
adult stage .. 2:8:18 


The results of the above experiments were invariably negative, 
from which one must conclude that Ixodes ricinus is not capable of 
transmitting NuttaUia equi. The author desires, however, that 
attention should be drawn to the fact that in some of his experiments 
the ticks did not bite well. It is also known that not all ticks become 
infected. It thus becomes possible that if some of these experiments 
were repeated with a larger number of ticks positive results might be 
obtained, although apparently the possibility is very remote. 

The return of horses infected with N. equi into Germany thus offers 
no danger to the equine population if these horses are freed from 
ticks before they arrive. Inasmuch as the disease is naturally trans¬ 
mitted only by the agency of certain species of ticks and these are 
altogether absent in Germany the disease must die out with the death 
of the infected animals. 


du Toit (P. J.). Zur Systemattk der Piroplasmen. [The Classification 
of the Piroplasms.]— Arch. f. Protistenk. 1918. Vol. 39. No. 1. 
pp. 84-104. With 10 text-figs. 

Up to about ten years ago all the blood parasites known as piro¬ 
plasms were placed in the same Genus Babesia or Piroplasma and 
thus one reckoned as species of the same genus tw r o organisms such 
as the parasite of Texas Fever ( Piroplasma bigeminum) and the para¬ 
site of East Coast Fever ( Theileria parva) which morphologically 
presented very little resemblance with each other. Since Betten¬ 
court, Franja and Borges in 1907 separated the Genus Theileria 
from the Genus Piroplasma the piroplasms have been still further 
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classified until they contain at present at least seven genera. Four 
of these genera, however, each contain only one or two species; the 
majority of the numerous species of piroplasms known are contained in 
the genera Babesia, Theileria, and Nuttallia. However, it seems that 
authors are by no means agreed upon the characteristics which 
separately distinguish these species; for example, the bovine parasite 
first described by Theiler (1906) under the name Piroplasma mutans 
was placed by Franca (1909) on morphological grounds in the genus 
Theileria. Inasmuch as the typical species of the genus Theileria— 
T. parva —undergoes a quite different development from “ T.” mutans 
many authors do not share Franja’s views and place this parasite 
in the genus Babesia or Piroplasma. However, in the development 
of “ B.” mutans one encounters " Maltese cross ” forms, which are 
said to be characteristic of the genus Nuttallia; thus Theiler, Gray 
and Power (1914) emit the opinion that the parasite probably belongs 
to the last-named genus. On closer examination of the characteristics 
of this parasite one finds that it does not in reality fall into fine with 
those described as being typical of any of the above three groups, 
and thus the author proposes the creation of a new’ genus, Gonderia, 
(in honour of the late distinguished protozoologist Richard Gonder) 
to include parasites of the mutans type. The author then gives a 
succinct historical review and analysis of the morphological and 
biological characters of the various known forms of piroplasms, and 
upon these grounds proposes the following classification. 

1. Family: Babesidae. 

Tntracorpuscular blood parasites which do not contain pigment at any 
stage of their development and are transmitted by ticks of the sub-family 
Ixodinae. Multiplication in the circulation of the vertebrate host by 
division into two or four elements. 

1. Genus: Babesia Starcovici, 1893. 

Parasites which in one stage of their development are pear-shaped in 
form and which are disposed in pairs in the same blood corpuscle. Multi¬ 
plication by division into two daughter parasites. 

la. Sub-genus Babesia (Starcovici, 1893). 

Comparatively small parasites (on an average under 2 -6 long), irregular 
in shape. Typical paired pear-shaped forms rarely seen. Division into 
two daughter parasites takes place by simple fission. 

Babesia bovis (Bab&3, 1888) Ox 

B. ovis (Bab&s, 1892) Sheep 

B. argentine (Ligni&res, 1903) Ox 

B. muria (Fantham, 1906) Mus rattus var. albinos 

B. gibsoni (Patton, 1910) Dog and Cania aureus 

B. divergent (McFadyean & Stock Ox 

man, 1911) 

B. aorieia (Christophers t) 8 or ex sp. 

lb. Sub-genus Piroplasma (Patton, 1895). 

Comparatively large parasites (on an average over 3/i in length) with 
two nuclei, one large and vacuolated and one smaller and compact. 
The typical form is the double pear-shaped form. Division into two 
daughter parasites takes place as a rule by budding (as figured by Nutt all 
and Graham Smith [1908] in the case of P, bigeminum). 

Piroplaama bigeminum (Smith & Kilborne, Ox 

1893) 

P.cani8 Piana&G alii-Valerio, Dog 

1895 

P. pithed P. H. Boss, 1905 Cereopithecua 

P. avieularia t (Wenyon, 1908) Avicutoris zebrae 
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P. leporis f Dschunkowsky & Luhs, Hare 

1909 

P. raballi Nuttall, 1910 Horse 

P. trautmanni (Knuth & Du Toit, Pig 

unpublished) 

2. Genus: Nieollia Nuttall, 1908. 

Oval or pear-shaped parasites with a distinctly double nucleus (one 
large and one small karyosome). The daughter elements after division 
assume the form of a “ clover leaf segmented into four parts.” 

Nieollia quadrigemina (Nicolle, 1907) Ctenodactylus gondi 


3. Genus : Nuttallia Franca, 1909. 

Oval or pear-shaped parasites. Multiplication by division into four 
daughter elements assuming the form of a Maltese cross. No typical 
rod-shaped parasites. 


Nuttallia equi 
N. ap. ? 

N. herpestedis 
N. «p. 1 
N. ninensis 
= N. veissi 
N. ap. t 

N. asini 

N. up. ! 

N . muris 
N. microti 
N. dccumani 


(Laveran, 1901) 
(Denier, 1907) 
(Franca, 1908) 
(Patton, 1909) 
(Yakimoff, 1909) 
(Galli-Valerio, 1911) 
(Dschunkowsky & 
Luhs, 1909) 
(Dschunkowsky & 
Luhs, 1913) 
(Dschunkowsky & 
Luhs, 1913) 
(Coles, 1914) 

(Coles, 1914) 

Macfie, 1915 


Horse 

Cervus aristotdis 
Herpestes ichneumon 
Herpestes mungo 
Erinaceus europaeus 
Erinaceus atgirus 
Sheep in Transcaucasia 

Ass 

Horse in Transcaucasia 

ilus 8ylralicu8 
Microtu8 amphibius 
Mus decumanu8 


4. Genus : Smithia Franca, 1909. 

Parasites which in one stage of their development assume a pear- 
shaped form. The majority of these parasites occupy the whole diameter 
of the blood corpuscle and they do not divide by division into pairs. 
Multiplication takes place by division into four daughter elements arranged 
in the form of a cross. 

Smithia microti Franca, 1909 Microtu8 incertus 

Sm . talpac Galli-Valerio, 1913 Talpa europaea. 


5. Genus: Rosslella Nuttall, 1912. 

Large parasites rounded in shape found singly, in pairs, or in fours in a 
single blood corpuscle. Nucleus large and round. Multiplication by 
division into two daughter elements. 

Bo88ieUa ro88i (Nuttall, 1910) Canis adusius 


6. Genus: Gonderia nov. gen. 

Small round or rod-shaped parasites, multiplication by division into 
four daughter elements in the form of a cross, the products of division 
being composed almost entirely of chromatin. 


Qonderia mutans 
G. dama f 

G . ap. ? 

G. hirci 

G. ap. ! 

G. ctUH 

G. hippotragi 

Q. buffdi 
G. ap. f 
G . siordii T 
G. ap. t 


(Theiler, 1906) 
(Bettencourt, Franca 
& Borges, 1907) 
(Bettencourt & 

Borges, 1909) 
(Dschunkowsky & 
Luhs, 1909) 
(KerzeUi, 1909) 
(Castellani & Chalmers, 
1910) 

(Todd & Wolbach, 
1912) 

(Neveu-Lemaire, 1912) 
(Carpano, 1913) 
(Franca, 1913) 
(Rodhain, 1916) 


Ox 

Cervus dama 
Cephalopu8 grimmi 
Goat 

Rangifer tarandus 
Maracus pileatus 

Hippotragu8 eguinus 

Buffalo 

Gazdlacp. 

Oazdla granti 
Sheep in the Congo 
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G. brimonti 
G. camdenttix 
G. rossica 


Bradypus tridactylus 


(Leger & Mouzels, 

1917) 

(Yakimoff & Schokhor, Camel 
1917) 

(Yakimoff & Saphrono- Field mouse 
witsch, 1917) 

2. Family: Theileridae. 


Intracorpuseular pigment-free blood parasites, transmitted by ticks 
of the sub-family lxodinae. Multiplication takes place principally by 
schizogony in the tissue cells of the vertebrate host. 


1. Genus : Thelleria Bettencourt, Fran$a & Borges, 1907. 

Small round or rod-shaped parasites. Multiplication by simple binary 
division or by schizogony in the cells of the lymphatic system. 


Theileria par va 
Th. anrnuata 
Th. sp. 1 
Th. ovis 
Th. tachyglo8»i 


(Theiler, 1904) Ox 

(Dschunkowsky, 1904) Ox 

Lichtenheld, 1911 Antelope 

Littlewood, 1914 Sheep 

Priestley, 1915 Tachyglossus aculeatus 


2. Genus : Rangelia Carini & Maciel, 1914. 

Round, oval, or pear-shaped parasites. Multiplication by binary 
division or by schizogony within the connective tissue or endothelial cells. 

Bangdia vitalii (Rangel Pestana, 1910) Dog. 

The author then appends some remarks upon his system of classifi¬ 
cation. Ollwig and Manteufel (1912) had already indicated that 
the piroplasms necessitated re-grouping into more than one family 
on account of the different phenomena observed in a study of their 
life cycle. The two separate families proposed by the author above 
show few characters that are in common. Hitherto the piroplasms 
were usually regarded as members of the Haemosporidia or as a set of 
organisms nearly related to this order. Lx the light of recent knowledge 
this view can no longer be held. If the observations of some authors 
(Breinl and Hindle, Kinoshita and others) with regard to the 
presence of flagellate stages in piroplasms ( P. canis) are confirmed 
then these organisms become nearly related to the Flagellata. In view 
of the results of recent researches in this connection (especially those of 
Pasoher, 1917) the expression “ flagellates without flagellum ” is by 
no means a contradiction in terms, for the absence of flagella in piro¬ 
plasms during their intra-cellular existence becomes quite compre¬ 
hensible. If one allows Hartmann’s proposed Order Binucleata to 
stand then the piroplasms phylogenetically fall undoubtedly into 
this group. Many piroplasms (Piroplasma, Nicollia, Babesia, etc.) 
present the greatest morphological similarity with Leishmania, and 
the development of Theileria is, according to the researches of Hart¬ 
mann (1917) and others, almost identical with that of Schizotrypanum 
and Haemoproteus, which, it is stated, are typical flagellates. 

The genus Babesia is divided into two sub-genera inasmuch as the 
differences presented by representatives of these two groups were not 
deemed to be of anythiiig like the same importance as those separating 
the various orders of the Babesidae. 

The author then further elaborates the differences which in his 
mind renders necessary the separation of the piroplasms into the above 
genera and species. There are still a few organisms which do not 
fall exactly into any of the above divisions. 

In a postscript the author criticises the system of classification 
suggested by FRAN 9 A [see this Bulletin, 1917, VoL 5, No. 4, p. 231). 
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This author regarded the piroplasms (Piroplasmidae) as a Family of 
the Sub-Order Haemosporidia which with the Coccidia formed the 
Order Coccidiomorpha, which with the Gregarina formed the sub-class 
Telosporidia; these again, with the Neosporidia, forming the Class 
Sporozoa. Du Toit has already adduced reasons for regarding the 
piroplasms as being probably members of the Flagellata and not of the 
Sporozoa in view of recent researches. Fran§a further sub-divided 
the Family into the following Genera, Piroplasma, Smithia, NuttaUia, 
TheUeria, Paraplasma, Achromaticus , Rangdia , RossieUa, and 
EUeipsisotna. 


Velu (H.). La Cocddlose de la Chdvre au Maroc et Ie Parasitisme 

latent de Eimeria arloingi. [Coccidioeis of the Goat in Morocco 
and Latent Parasitism of Eimeria arloingi .]— Bull. Soc. Path. Exot. 
1919. June. Vol. 12. No. 6. pp. 298-301. 

Coccidiosis was first identified in goats by Marotel (G.) in 1905, 
and since then the subject appears to have been very little studied. 
Martin (P.) of Dresden (1907) gave a description of the intestinal 
lesions. Stevenson (1909) observed several cases at the Wellcome 
Research Laboratories, Khartoum, the results of his examinations 
being published in the Fourth Annual Report of the Laboratories in 
1911. Martin (A.) of Toulouse (1912) gave an account of the histo¬ 
logy of the lesions found in an affected kid from Tunis. Balfour (A.) 
observed two cases in the course of his expedition up the White Nile. 

The author in this note gives an account of a veritable outbreak 
of coccidiosis in a herd of 82 Spanish goats and their 60 offspring 
imported into Casablanca. The causal organism was identical with 
that fully described by Marotel and named by him Eimeria arloingi. 

The disease manifested itself exclusively as an affection of very 
young kids, only a few weeks old and still sucking. This fact led the 
author to believe at first that the outbreak consisted of numerous 
cases of navel ill. Fatalities occurred only in these young animals—50 
(or 25 per cent.) died during the month of March and the beginning of 
April after having shown very acute symptoms. In the case of the 
remaining 45 no noteworthy symptom was observed. 

The disease ran a very rapid course characterised by progressive 
anaemia with intestinal derangement. The animals first became 
affected with loss of condition, then dullness, and loss of appetite, and 
remained lying down. The faeces were at first normal; then diarrhoea 
set in which subsequently became mucous or serous in character. 
In the mucous discharge coccidia were extremely numerous and at 
a more or less advanced stage of their development. Death usually 
occurred after a week although sometimes it took place more slowly. 
For two or three days preceding death the affected animals were in¬ 
capable of getting up and sometimes showed convulsive crises. 
Cutaneous lesions as described by 8tevenson and Balfour were not 
observed. 

The lesions are said to be quite characteristic and to resemble those 
found in intestinal coccidiosis of lambs. 

The author succeeded in setting up the disease experimentally 
by feeding two healthy Moroccan he-goats on fresh infected faeces. 
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Ten days after having been thus fed their faeces showed slight altera¬ 
tions. Instead of being expelled in the form of hard separate well 
moulded pellets they took the form of a cylindrical mass formed by 
the union of somewhat softer pellets adherent to each other by means 
of a thin mucous covering. Coccidia were relatively numerous in this 
material, being easily discoverable by the ordinary methods of con¬ 
centration. The characters of the faeces were the same a month later 
and coccidia were also numerous; however, the goats showed no sign 
of disease. The faeces would have shown no appreciable alteration 
to an unsuspecting observer. These two animals infected experi¬ 
mentally might thus be considered latent carriers of coccidia capable 
of spreading the parasite by means of their faeces and of thus 
propagating the disease to more susceptible animals. 

Examination of the infected herd showed that this view with regard 
to latent parasitism was correct. Among the adult animals there 
was no \ isible sign of disease although the dams furnished a somewhat 
smaller quantity of milk than normally; however, examination of 
the faeces demonstrated the presence of coccidia in every case, the 
entire herd being infected. It was thus evident that the adult animals 
regarded as healthy had infected the young ones. 

In the course of subsequent investigations the author discovered 
the presence of Eimeria zumi and its latent parasitism among bovines 
in Chaouia. 

Several methods of treatment are said to have been adopted in the 
case of the affected and apparently healthy animals, without, however, 
obtaining the least beneficial result. Emetine hydrochloride was 
inefficacious. In the hands of Italian veterinarians thymol appears 
to have given surprisingly good results in the treatment of bovine 
coccidiosis ; however, it produced no effect when given by the author 
in doses of 3 grammes repeated three days in succession, and adminis¬ 
tered in 1 gramme powders at hourly intervals. On the other hand, 
the disease rapidly disappeared and the adult animals acquired quite 
a satisfactory condition after the herd had been moved on to a fresh 
sandy soil situated near the seashore. 

Laveran (A.) & Franchini (G.). Au sujet de 1* Herpeiomonas cleno- 
cephali de la puce du ebien et de sa culture. [H.c. of the Dog-flea 
and its Cultivation.]— Bull. Soc. Path. Exot. 1919. June. 
Vol. 12. No. 6. pp. 310-313. With 2 text-figs. 

In 1915 the authors described a herpetomonad from the mouse flea 
to which they gave the name H. ctenopsyUae. Pure cultures of this 
flagellate were obtained but unfortunately no further work could be 
performed with the organism until recently, when the investigations 
were continued with the herpetomonad H. ctenocephali from the dog 
flea. In 1914 Wenyon obtained pure cultures of this organism. 
A priori it would seem to be very difficult to obtain pure cultures 
of living flagellates from the digestive tract of insects, that is, from a 
medium that is supposed to be rich in bacteria. This difficulty, 
however, appears to have been exaggerated, at least in so far as it 
concerns the flagellates from fleas. If one examines the contents 
of the digestive tract of a flea bacteria are often found to be present 
only in very small numbers. This might be explained by the fact 
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that the insects ingest a sterile food material, viz., blood. The con¬ 
tents of the intestine of fleas heavily infested with flagellates are 
particularly poor in bacteria. In this case the reaction of the digestive 
tract of the flea is neutral or slightly alkaline whereas in fleas not 
infected with flagellates and showing numerous bacteria in their 
intestine the reaction is slightly acid. 

According to the authors’ technique the flea caught is placed in a 
test tube and killed by means of ether vapour, after which it is washed 
very carefully by passing through seven or eight baths of sterile 
normal saline solution placed in watch glasses, all the instruments 
used being sterilised with care. The flea is then placed in a drop of 
citrated normal saline solution on a glass slide and dissected by means 
of fine mounted needles in such a manner as to isolate the digestive 
tube, from which the contents are extracted by pressing with the needle. 
One makes certain of the presence of the flagellates by examining a 
drop of liquid in the fresh state, and then by means of a fine pipette 
one or two tubes of simplified Novy medium are inoculated with the 
fluid. The culture tubes, which should have been recently prepared, 
are kept at a temperature of 24° to 25° C. The culture develops 
badly or even fails altogether in tubes that have been prepared for 
longer than a fortnight. 

In two experiments out of four the attempts at culture of the 
flagellate from the dog flea succeeded. The organisms showed a close 
resemblance to those obtained from the mouse flea examined under 
s imil ar conditions, the shape and size of the parasites were about the 
same. However, in the case of the organisms cultivated from the 
dog flea the majority possessed long flagella, which are absent or very 
short in those from the mouse flea. Further experiments are being 
performed in order to determine whether the dog flea flagellate is 
capable of being transmitted to mammals. 

Lavxban (A.) & Franchini (G.). Infection des souris blanches & 
Paide des cultures de Herpetomonas ctenocephali. [Infection of 
White Mice with Cultures of H. c.]— Bull. Soc. Path. Exot. 1919. 
July. Vol. 12. No. 7.. pp. 379-383. With 3 text-figs. 

In this note the authors state that the flagellates obtained in culture 
from the dog flea were easily sub-cultured in simplified Novy medium 
(12 generations). In 1913 the authors showed that mice could be 
easily infected by inoculating them intraperitoneally with the 
contents of the digestive tract of dog fleas infested with the flagellates. 
It was interesting to know what results would be obtained by inocu¬ 
lating mice with pure cultures of these organisms. Eight mice were 
inoculated once to three times with cultures obtained in simplified 
Novy medium or with sub-cultures. In two cases the mice did not 
show any sign of infection after having been kept under observation 
for from one to two months. In four cases slight infections of short 
duration were noted. One mouse was sacrificed in very poor condition 
and another died as the result of the infection; a detailed account 
is given of the course of the infection in these two mice. 

In the case of the first mouse the infection was manifested as a 
severe anaemia which would eventually have brought about a fatal 
termination if the mouse had not been lolled 25 days after inoculation. 
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The parasites were then found to be fairly numerous in the blood, 
and still more numerous in the liver and the spleen. In the liver 
the parasites had invaded not only the leucocytes but also the hepatic 
cells and their leishmaniform aspect was remarkable. Blood from 
the heart of this mouse, sown in tubes of simplified Novy medium, 
gave rise to abundant cultures of flagellates identical with those 
obtained by sowing the medium with the contents of the digestive 
tract of the infected dog fleas. One has thus at'hand an easy means of 
obtaining from invertebrates pure cultures of the flagellates which 
are inoculable into mammals. 

In the second mouse referred to, the haematozoa although rare in 
the peripheral blood were fairly numerous in the liver and spleen. 
There seemed to be no doubt but that the infection set up by the 
flagellates was the cause of death. 

Chatton (Edouard). Sur la culture pure d’un Leptomonas de la puce 
du chlen et sur un caractdre de ses formes culturales qul les 
distlnguent de celles du Kala-Azar de souches humaine et canine. 

[Pure Culture of a Leptomonas from the Dog-flea, and a Character 
of its Cultural Forms which Distinguishes it from the Human and 
Canine Strains of Kala Azar.]— Bull. Soc. Path. Exot. 1919. 
June. Vol. 12. No. 6. pp. 313-316. 

In the course of some researches performed in connection with 
kala azar at the Pasteur Institute, Tunis, the author came into posses¬ 
sion of a dog, the fleas from which were infected in the proportion of 
75 per cent, with a Leptomonas. This infection was confined to the 
rectal sac which was filled with parasites ovoid in form, each with a 
flagellum transformed into a mucous thread, by means of which they 
adhered to the walls of the sac and to each other; that is, they presented 
a gregarian appearance. The rectal sac as a rule contained nothing 
else and in particular no bacteria. Inasmuch as the dog harbouring 
the fleas was to be inoculated with kala azar it was necessary to make 
sure that it was free from this infection; inoculation of media 
from the tibial bone marrow and from its blood gave no growth. 
Since numerous authors have imputed the transmission of Mediter¬ 
ranean kala-azar to fleas it was of interest to find out whether the 
flagellate from the dog flea could be identified with that of kala azar 
or, on the other hand, differentiated from it. Inoculation of material 
from 30 crushed fleas into two mice intraperitoneallv gave no result. 
The blood of these mice sown on NNN medium 8 and 33 days after 
inoculation gave no growth. Post-mortem preparations—made after 
three months -showed no parasites. 

The author endeavoured to isolate the organisms in culture inasmuch 
as they appeared to be in a state of purity in the rectal sac and had 
been cultivated successfully by other authors (Wenyon 1914, Noller 
1917, and Laveran and Franchini 1915). Two fleas were washed 
by shaking up well in three tubes successively of sterile normal saline 
solution. The fleas were dissected with aseptic precautions and the 
posterior part of the intestine was again washed three times in sterile 
saline solution. One of the sacs was opened by puncturing with a 
needle and placed in the condensation liquid of an NNN tube. The 
other was divided into small fragments and its contents suspended 
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in 5 c.c. of normal saline solution. Four tubes of NNN medium were 
inoculated with 10 drops, 5 drops, and a loopful, respectively, of this 
suspension. 

Between the 8th and 15th day all the above tubes showed a pure 
culture of Leptomonas. At first the culture was similar to that of 
all cultures of Leishmania or Leptomonas but it soon became easy 
to recognise the presence of large monads in the form of large flagel¬ 
lated needle-shaped structures—the bodies of which were twisted in 
screw-like fashion exactly as in the case of Leptomonas davidi Lafont of 
the Euphorbias. These forms were to be found constantly even in 
primary culture. They appear to be noteworthy inasmuch as they 
enable one to distinguish readily and with certainty this Leptomonas 
culture from those of Leishmania infantum and L. tropica, which never 
show these corkscrew-like flagellates. 

The author was able to compare the strains from the flea with 
cultures of kala azar of canine origin isolated by Charles Nicolle 
from two dogs and after several months’ observation these never 
showed the peculiar twisted bodies. This is important evidence 
against the suggestion of Patton (1914), who was inclined to regard 
canine kala azar as being quite different from the human infection 
and to be set up by an organism identical with the Leptomonas from 
the dog flea. Chatton asserts that as the result of his cultural studies 
the Leptomonas isolated from the dog flea has nothing in co mm on 
with the Leishmania of canine kala azar in Tunis. No mention has 
been made of forms analogous to those described in this note by other 
authors who have cultivated Leptomonas from fleas. It may be that 
Chatton was dealing with a new species. In the cultures there were 
also non-flagellated ovoid forms, more retractile in vivo than the 
other forms and which might perhaps be regarded as the equivalent 
of encysted forms. These were, however, very rare in the fleas. 

Chatton (Edouard) & Blanc (Georges). Inoculations positives de 
cultures de Leishmania tropica aux Geckos. [Positive Results of 
Inoculations of Cultures of L. tropica into Geckos.]— Butt. Soc. 
Path. Exot. 1919. June. Vol. 12. No. 6. pp. 316-322. 

In this paper the author discusses the probability of certain lizards 
including the gecko being able to act as reservoirs of the virus of 
oriental boil: the results of other investigators are quoted and a 
record of the authors’ own experimental work given. It appears 
that the gecko, Tarentola mauritanica, which is infected with lepto- 
monads in Southern Tunisia to the extent of 37'5 per cent, is free from 
infection in the north of the Regency. It would be very interesting 
to map out the limits of the distribution of the flagellate. When 
cultures of L. tropica are inoculated intraperitoneally into the gecko 
the flagellates pass into the circulating blood from which they can be 
extracted by cultural methods for at least 13 days after inoculation. 
The presence of this parasite is not rendered evident by any symptom 
or any lesion in the blood or organs. This is also the case in natural 
infection of the gecko or after inoculation with Leptomonas. Neither 
Leishmania nor Leptomonas can be discovered by direct examination. 
It is only by culture in NNN medium that their presence can be 
discovered. Hitherto it has not been possible to reproduce oriental 
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boil in manor monkeys by means of Leishmania passed through geckos. 
It would be interesting to find out if there occurs a loss of virulence 
in this passage. L. tropica does not undergo, after passage through 
geckos, any change in the characters which enable one to distinguish 
it culturally from Leptomonas peculiar to the reptile. 

Di Domizio (Giovanni). Dell t Anaplasma marginale. (Corpt di Jolly 
nel sangue anemico. — Forme anaplasmatiche di piroplasml.) 
[Anaplastna marginale. Jolly Bodies in Anaemic Blood: 
Anaplasmatic Forms of Piroplasms.]— Clinica Vet. 1919. Apr. 
15 & 30 & May 15-31. Vol. 42. Nos. 7-10. pp. 203-220, 
237-251, & 292-311. With 2 text-figs. & 2 plates comprising 12 
figs. 

In this article the author passes under review all the literature 
relevant to the much disputed question as to the specificity of the 
so-called anaplasms or marginal points. These bodies, mainly as 
the result of the experiments and observations of Theiler in South 
Africa, Lignieres in South America, and other workers in other 
parts of the world, have been incriminated as being the actual cause 
of serious disease, especially in cattle. On the other hand, other 
workers of repute have refused to admit the parasitic nature of these 
so-called marginal points but regard them either as disintegrated 
nuclear remains (Jolly bodies) often found in anaemic blood or as the 
degenerated protoplasm-free remains of certain blood parasites such 
as Piroplasma bigeminum. The author discusses the various conclu¬ 
sions arrived at by these workers at some length and adds a description 
of his own observations in this connection among the domesticated 
animals in the Italian colony of Eritrea. An account of some experi¬ 
mental work upon the changes brought about by the production of 
severe experimental anaemia in laboratory animals is also given, in 
order to compare the structures known as Jolly bodies found in anae¬ 
mic blood with those which he regarded as true anaplasms, or bodies 
strictly parasitic as conceived by Theiler and Lignieres, found 
in the blood of sheep and goats in Eritrea and considered to be new 
species of the genus Anaplasma. 

Among other matters mentioned a detailed description is given of 
the discovery of marginal points by the author in a goat in 1913 in a 
district in northern Eritrea. Unfortunately experiments could not be 
performed upon animals. The most important observations concern¬ 
ing anaplasms in sheep and goats are:— (a) those of Schellhase 
(1912), who found these bodies either alone or together with piroplasms 
of the mutans type in “ German ” East Africa in sheep and goats 
affected with a somewhat ill-defined disease characterised by inter¬ 
mittent fever, severe and progressive cachexia, and purulent discharge 
from the eyes and nose ; (6) of Trautmann (1913), who made similar 
observations upon sheep in “ German ” East Africa suffering from a 
disease showing a clinical form somewhat similar to the above; 
(c) of Bevan (1912), who found evidence of anaplasmosis in Rhodesia 
among sheep affected with helminthiasis, and subsequently stated 
that the disease was very widespread in that country. 

The goat brought under the author’s observation was reported to 
have been ill for about 10 days suffering from inappetence, progressive 
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loss of condition, and lachrvmation, extreme pallor of the mucous 
membranes, slight fever (temperature 40'7° C.), and a weak rapid 
pulse. Microscopic examination of the blood showed severe anaemic 
changes and in particular a striking picture of " marginal points.” 
On post-mortem examination a large caseating centre was found in 
one lung, extreme pallor of all the tissues, and watery blood and 
sero-gelatinous transudates were found in the abdomen, at the base of 
the heart, around the aorta and trachea, at the entrance to the chest 
under the loins, and around the intestines, etc. The liver was enlarged 
and degenerated, gall bladder distended with thick bile, spleen 
enlarged; the urine was of normal colour. 

On microscopic examination after staining with Giemsa the blood 
showed some red corpuscles with.large and small basophile granules 
while others were nucleated, together with polychromasia, poiky- 
locytosis, anisocytosis, and leucocytosis. About one-half or more 
of the red corpuscles showed marginal points, the invaded corpuscles 
sometimes containing two or three bodies although the great majority 
only contained one. These were seen as minute more or less rounded 
or oval bodies from 0'4 to \fi in diameter with indistinct, sometimes 
irregular, margins situated for the most part towards the periphery 
of the corpuscles, some causing a small peripheral protuberance; 
others were more or less adjacent to the margin of the corpuscles, 
whilst some appeared to be completely extra-corpuscular. A very 
small minority were situated towards the centre of the corpuscle. 
The bodies stained of a purplish red colour whilst towards their periphery 
a certain number showed appreciable signs of being less deeply stained, 
of almost a rose colour, and these forms showed on close examination 
a very minute sprouting process. Paired forms, like diplococci, were 
sometimes seen, one body being then usually two or three times the 
size of the other. In very rare cases of this sort an extremely fine 
chromatinic filament was seen to unite the two bodies when separated 
some distance from each other. In blood smears from this goat 
extremely rare piroplasms of the bigeminum type (P. avis) were found. 

The author next refers to the work of Dias and Aragao (1913), 
Laveran and Franchini, and Finzi and Campus [see this Bulletin, 
Vol. 5, No. 1, pp. 3-5] upon the production of a severe anaemia in 
rabbits and sheep by the subcutaneous injection of phenylhydrazine 
and nitrobenzol in order to bring about the appearance of bodies 
which they claimed to exhibit no visible differences from the so-called 
marginal points. Experiments in this direction were conducted 
by the author himself utilising four rabbits, two lambs, one goat, and 
one kid. Details are given concerning one rabbit, one lamb, and one 
goat. It was found that a few rare Jolly bodies were first manifested 
in the blood of the rabbit 24 to 48 hours, in the lamb three days, and 
in the goat two days after injection. These gradually increased in 
number and reached their maximum on the 6th and 8th days in the 
rabbit, on the 8th and 11th days in the lamb, and on the 12th and 14th 
days in the goat. They then gradually diminished in number. The 
maximum number of red corpuscles invaded with Jolly bodies in 
the blood of the rabbit was from 4 to 5 per cent., in the lamb 5 to 6 
per cent., in the goat 4 to 5 per cent. The maximum in each animal 
coincided with a stage of manifest amelioration in the anaemic condi¬ 
tion of the blood. In the other two surviving animals, a rabbit and a 
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lamb, treated with nitrobenzol and phenylhydrazine, the anaemic 
changes were of a similar nature and Jolly bodies appeared in the 
rabbit a little later than in the above case, and in the lamb the maxi¬ 
mum, 4-5 per cent., was reached on the 10th and 12th days. These 
Jolly bodies within the red corpuscles were usually seen towards 
the periphery as small spherical-looking masses staining of a deep 
dark violet colour like the chromatin of the nuclei in normoblasts. 
In diameter they varied from 1 to 3/* and occurred singly in the great 
majority of cases although in a few corpuscles they were seen in pairs 
like diplococci of unequal dimensions. In rare instances three or 
four bodies of unequal dimensions were found in the same corpuscle 
and more or less attached to each other thus for min g a mass 
resembling more or less the nuclei of normoblasts. Very rarely the 
bodies were seen as minute just visible dots. A few rare irregularly 
stained forms were also seen. 

The nature of such bodies came also to be studied by the author 
in the course of anti-rinderpest inoculations in Eritrea (1918). A 
protective serum was obtained from one animal with very marked 
haemolytic properties. Sucking calves died in from 12 to 48 hours 
after injection with serum from this animal with severe symptoms 
of haemolysis ; young and adult animals showed for some time only 
a more or less distinct pallor of the mucous membranes. Microscopic 
examination was made of the blood from about 15 of the fatal cases 
and from another 15 cases once or twice daily for a period of 20 days. 
The disease was further studied by injecting four calves with a dose 
of serum which was not excessive (15 to 20 c.c.). Signs of more or 
less severe haemolysis were first seen in these four animals in from 
8 to 10 hours and smears were made systematically from the peripheral 
blood during the following fortnight. The presence of Jolly bodies, 
however, on no occasion was a striking character of the anaemia and 
the percentage of red corpuscles containing these bodies did not 
exceed 3 to 4 per cent. The author thus maintains that there is a 
striking difference between “ marginal points ” and Jolly bodies both 
with regard to their morphological characters, staining reactions, 
percentage of red corpuscles invaded, and their disposition within 
the corpuscles, points which are dealt with at considerable length. 

However, the question still remains as to whether the so-called 
anaplasms or “ marginal points ” are identical with degenerating 
forms of piroplasms. No direct experimental evidence is adduced 
to prove that these bodies are in reality dissimilar but from a critical 
examination of the known facts and especially on analogy with the 
results of Theiler’s and Lignt^res’s experiments in connection with 
Anaplasma marginale, ot argentinum, and Pirojdasma bigeminum the 
author that there are sufficient grounds for concluding that the 

bodies discovered by him are in the nature of true parasites— Amplasmi 
ovis. 

He concludes as follows:— 

“ (l) There exists among goats in the colony of Eritrea an intracorpus - 
cular blood parasite which in all probability represents a species belonging 
to the genus Anaplasma (Anaplasma ovis). 

“ (2) The researches and observations, upon which various authors 
have based doubts upon the parasitic nature of anaplasms—have main- 
tained that they were nuclear fragments (Jolly bodies) or, on the other 
hand, stages in the life cycle of some piroplasms—do not detract from the 
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value of Theiler’s and Lion Imres’3 experiments, which demonstrated 
the existence of a new genus of parasite named by Theiler Anaplasma. 

“ The morphology described as characteristic of Anaplasma marginale 
(and its variety centrals) and of Anaplasma argentinum, as described by 
Theiler and LigniAres, is distinguishable from that of the Jolly bodies 
found in anaemic blood; the considerably higher percentage of the red 
corpuscles invaded with marginal points is of especial importance in 
this connection. 

“ These anaplasms are also distinguished from the so-called ana plasm- 
like forms of piroplasms inasmuch as a greater percentage of corpuscles 
is invaded with marginal points and these points are quite spherical in 
form and each has sharply defined borders. 

“ (3) Some authors in descriptions of alleged marginal points, examined 
singly, have pictured them as having irregular and indistinct borders 
(like those of the anaplasma-lihe forms of piroplasms) but the general 
aspect of true anaplasms leaves no room for doubt. 

“ Although Anaplasma has only been observed as a well-defined entity 
among bovines in South Africa and Argentina the collective observations 
and researches of many authors appear to show that (a) these bodies 
exist not only in bovines but also in other animals, ( b) very, probably 
there exist several species or varieties of anaplasms not only in various 
species of animals but also in the same species of animal, (c) these various 
species or varieties, although conforming morphologically with typical 
Anaplasma, present slight differences in form.” 

[Four figures are reproduced from the plates in order to show how 
difficult it must be, in spite of the author’s contentions, to form a 
definite opinion with regard to the nature of anaplasms from their 
morphology alone.— Ed.] 

Noguchi (Hideyo). Etiology of Yellow Fever.— Jl. Exper. Med. 
1919. June. Vol. 29. No. 6. pp. 547-596. With 8 plates. 

In this series of three contributions Noguchi gives an account of his 
investigations upon the etiology of yellow fever, the material for 
study being obtained from cases of the disease admitted to the Yellow 
Fever Hospital in Guayaquil, Ecuador. In the first paper an analysis 
is given of the symptomatology and pathological findings in 172 cases 
observed, but from this study no facts are said to have been brought to 
light which had not been described by previous students of yellow fever. 

In the second paper the author describes some transmission experi¬ 
ments with the disease. It was found that by injecting into guinea- 
pigs the blood of yellow fever cases a group of symptoms and lesions 
closely resembling those observed in the human disease were induced 
in a limited number of cases. Of 74 guinea-pigs inoculated with 
specimens of blood from 27 cases of yellow fever, 8, representing 6 
cases, subsequently exhibited the symptoms: viz., a marked rise of 
temperature after a period of incubation lasting on an average from 
3-6 days, with simultaneous suffusion of the capillaries, particularly 
of the conjunctiva and the soles, then preliminary hyper-leucocytosis 
followed by progressive leucopenia, the early appearance of albumen 
and casts in the urine, which gradually diminished in volume as the 
disease progressed. The fever lasted only a few days, the temperature 
rapidly dropping first to the normal level and then usually becoming 
sub-normal. At this period jaundice manifested itself in various 
degrees of intensity first in the scleras, then in the skin and the urine. 
Haemorrhages from the mucous membranes of the nostrils or gums 
or from the anus were observed to occur during this period. On 
post-mortem examination intense jaundice was revealed throughout 
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all the tissues. The liver was fatty and yellow, the kidney hyperaemic 
and often swollen and haemorrhagic. Haemorrhagic spots were 
almost always found in the lungs and gastro-intestinal mucous mem¬ 
brane. Guinea-pigs were usually rather sensitive to the infection 
though many appeared to be somewhat resistent and some even 
refractory. 

The injection of the yellow fever blood into ring-tailed monkeys, 
rabbits, cats, guatusas, weasels and sloths among mammals , and 
pigeons, ground doves, blue birds, mantas, blackbirds, parrakeets, 
reed birds, blancos, and toucans among birds, gave negative results. 

In the blood, liver, and kidneys of the guinea-pigs experimentally 
infected a minute organism was demonstrated which closely resembled 
in morphology the causative agent of infectious jaundice in man 
(Leptospira icterohaemorrhagiae). The leptospira transmitted from 
yellow fever cases to guinea-pigs was found to induce simila r symptoms 
and lesions upon further passage into normal guinea-pigs. The 
author gives the provisional name of Leptospira icteroides to this 
organism. 

In the third paper Noguchi discusses the symptomatology and 
pathological findings in animals experimentally infected; the mode 
and course of the infection as observed in guinea-pigs, dogs, and 
monkeys is described. Infection with the organism, it is stated, 
can be induced either by infection into the peritoneal cavity, the 
blood circulation, or the subcutaneous tissues, or by application to 
the scarified depilated surface of the skin or to the mucous mem¬ 
branes, or by feeding the animal with infected tissue or culture. 

The symptoms and lesions induced in guinea-pigs were much more 
pronounced than those observed in dogs or the marmoset. The period 
of incubation was nearly the same in all three species, 72-96 hours 
in the case of intraperitoneal or subcutaneous inoculation and a day 
or two longer when the infection was induced percutaneously or 
per os. The febrile reaction in the guinea-pig and marmoset was about 
the same. In the dog there was less fever. The amount of albumen, 
casts, and bile pigments in the urine was more abundant in the guinea-pig 
and marmoset than in the dog, and these animals also appeared on the 
whole to become more intensely jaundiced. A black or bile-stained 
vomit, however, though occurring frequently in the dog during life 
was observed in the guinea-pig and marmoset post-mortem. Petechial 
lesions were most pronounced in guinea-pigs, less marked in marmo¬ 
sets, and least in dogs. In dogs, for example, subcutaneous hae¬ 
morrhages hardly ever occurred and the lungs usually only showed 
a few minute ecchymoses; the pleurae, pericardium, and other serous 
surfaces of the thorax and abdomen remained free from ecchymoses 
which, however, with hyperaemia were very marked along the gastro¬ 
intestinal tract. The symptoms and lesions thus observed in animals 
experimentally infected with Leptospira icteroides, whether obtained 
from the blood or organ emulsions of guinea-pigs or other susceptible 
animals experimentally infected or from a pure culture of the organisms, 
were closely parallel to those of human yellow fever. The pathological 
changes occurring in human cases are similar to those induced by 
inoculation in guinea-pigs and marmosets and in respect of their 
intensity stand intermediate between those arising in these two animals. 
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DISEASES DUE TO FILTERABLE VIRUSES. 

Remlinger (P.). Comment an ehien d’apparenoe salne pent trans- 
mettre la rage. [How an Apparently Healthy Dog may transmit 
Rabies.]— Bull. Soc. Cent. Mid. Vit. 1919. May 15. Rec. 
Mid. Vit. 1919. May 30-June 30. Vol. 95. Nos. 10 and 12 . 
pp. 175-181. 

In 1907 the author issued a publication discussing the possibility 
of the transmission of rabies by healthy dogs. He reported a case 
of a young girl that had come from Smyrna to the Anti-Rabic Institute 
of Constantinople as she feared infection from her young sister, dead 
of rabies a few days previously. It was stated that this child had not 
undergone the Pasteur treatment inasmuch as the dog that had bitten 
her in the foot five months previously showed no suspicious symptoms 
and was then alive and healthy. In the medical literature a certain 
number of analogous cases are described and in this paper the author 
discusses the pathogenesis of such cases, which he admits are very 
exceptional and more interesting from a scientific than from a practical 
point of view. In the first place it has to be acknowledged, for various 
reasons which are enumerated, that all these cases of rabies con¬ 
tracted by the bite of a healthy dog are not beyond criticism. Bab&s 
was of opinion that these cases of transmission by apparently healthy 
dogs could be explained by the fact that the animals were suffering from 
abortive manifestations of the disease such as fever, loss of weight, 
and irritability, which were quite curable. It seems, however, from 
the experimental investigations of Konradi [see this Bulletin, VoL 2, 
No. 2, p. 94 ; Vol 4, No. 2, p. 62 ; and Vol. 5, No. 2, p. 118], and the 
author hims elf [see this Bulletin, Vol. 6, No. 3, p. 183] on the here¬ 
ditary transmission of rabies that a somewhat different solution of the 
problem can be offered. The transmission of rabies from mother 
to foetus can be observed to take place in the following conditions. 

(1) On post-mortem examination of an animal dead of rabies one 
may find foetuses at a more or less advanced stage of development; 
inoculation of the brain of these foetuses into guinea-pigs seta up 
rabies. 

(2) A very few days before dying of rabies an animal gives birth to 
quite healthy-looking young, which, however, at a more or less remote 
date suffer from the disease and succumb. 

(3) Some time after having been inoculated with the virus an 
animal may give birth to progeny, apparently perfectly developed 
and which may live for several weeks or even months without showing 
commencing symptoms of rabies, from which they succumb. The 
mother still remains alive and in perfect condition and only dies from 
rabies some considerable time after its young. This class of here¬ 
ditary transmission is considered worthy of minute examination. 
The "facts in connection with this particular mode of transmission 
were first studied by Konradi and in this paper the author describes 
some experiments which confirm his conclusions. 

A guinea-pig inoculated by the author into the foot with “ street ” 
virus gave birth 50 dayB subsequently to three young. One of these 
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succumbed when 13 days old and apparently rabies was not the cause 
of its death. The other two succumbed at the age of 34 days, showing 
very suspicious paralytic symptoms and transmission experiments 
showed that they had in fact died from rabies. The mother survived 
its three young and only showed symptoms 38 days after the death of 
the last two, and it died from rabies on the day following first symp¬ 
toms. 

It thus appears that rabbits and guinea-pigs are capable of trans¬ 
mitting rabies in utero to their young whilst themselves showing all 
the signs of good health. They may even transmit rabies sometimes 
for a period of more than a year before succumbing to the disease. 
In the case of the dog Konradi observed a fact of somewhat similar 
nature. A bitch inoculated showed commencing symptoms of rabies 
11 dayB after parturition and the disease made its appearance in its 
six young 11, 43, 61, 66, 68, and 69 days, respectively, after birth. 
There is thus no reason to suppose that the dog behaves in a manner 
different to the guinea-pig and rabbit and Konradi rightly insists 
upon stating that in the matter of the transmission of rabies from 
mother to foetus there appears to be no difference among the various 
species of animals. Inasmuch as these experiments were performed 
with “ street ” virus it seems justifiable to conclude that the same 
results are obtained in nature. 

Roux and Nooard showed that two or three days before the appear¬ 
ance of any apparent change in the demeanour of an infected dog 
its saliva had become virulent. Various other authors have claimed 
to have established that the saliva is infective for even a longer period 
prior to the onset of symptoms (Konradi, 14 days). If indeed the 
rabies virus is discoverable in the blood several months before death 
there is no reason to doubt but that it may also be found during 
the same period in the saliva. Bertarelli claims to have shown 
that the virus gains access to the salivary glands by travelling along 
the peripheral nerves and not by way of the blood stream. The 
author himself has performed numerous experiments to show that 
the nervous system becomes infected at a very early stage. 

He thus concludes that 

(1) for some time before the onset of visible symptoms there exists in 
rabies a stage in the blood or latent stage which is not manifested by any 
symptom except perhaps by a few attacks of fever; 

(2) at this stage the female may be quite capable of transmitting the 
disease via the placenta to her progeny. It appears justifiable to infer 
that the animal is also capable of infecting man or other animal at this 
stage by means of its Baliva. 

Confirmation of this last point by experimental methods would 
appear to present considerable difficulties inasmuch as it would seem 
to indicate the use of a “ street ” virus of moderate or slight virulence. 
Hence, the period of incubation would be of long duration and conse¬ 
quently also the period in which the saliva would have to be collected 
and injected. During this latent stage the virus certainly does not 
pass into the blood except in very small quantity, and thus a large 
number of guinea-pigs would have to be inoculated with a considerable 
quantity of saliva and the inoculation would have to be performed 
either intra-muscularly or subcutaneously; these animals would 
thus have to be observed for a long period, and a considerable accidental 
mortality would occur on account of septicaemia. 
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Remlinger (P.). L’h6r6dit6 dans l’Gtiologie de la rage. Explication 
de certains cas de “ rage spontande ” des Jeunes chiens. [Heredity 
in the Etiology of Rabiee. Explanation of Certain Cases of 
“Spontaneous Rabies ” in Puppies.]— Bull. Soc. Cent. Mid. V6t. 
1919. June 5. Bee. Mid. Vit. 1919. May 30-June 30. Vol. 95. 
Nos. 10 and 12. pp. 196-200. 

In this short note the author submits to a further analysis the 
results obtained by Konradi and himself in experiments upon the 
hereditary transmission of rabies, and draws from the results obtained 
evidence which appears to show that this hereditary transmission 
may be the explanation of certain cases of spontaneous rabies in young 
dogs. The author is of opinion that in certain conditions and in certain 
countries in the East where dogs are not kept under observation and 
the risks of infection from animal to animal are considerable heredity 
is by no means a negligible factor in the etiology of canine rabies. 
He concludes that the young dog may, even though perhaps only 
exceptionally, contract rabies without having been bitten, scratched, 
or licked by a rabid animal. The rabies thus does not manifest itself 
“ spontaneously ” but is transmitted hereditarily from the mother, 
which after having been infected by a rabid animal may die of rabies 
before its progeny or it may survive them. One may observe in such 
instances several dogs belonging to the same litter, or even the whole 
litter, contract the disease simultaneously. The multiple infection 
and the simultaneous onset of the disease in the young animals appears 
to lend further confirmation to the view that the affection is here¬ 
ditary in origin. 


Cornwall (J. W.). Anaphylactic Reactions in the Course of Antt- 
rablc Treatment. —Indian Jl. Med. Res. 1919. Jan. Vol. 6. 
No. 3. pp. 237-247. With 2 figs, and 2 charts. 

The author, working at the Pasteur Institute of Southern India, 
Coonoor, noticed for many years that patients differed considerably in 
the way they reacted to the antirabic injections; "some, particularly 
healthy soldiers, coolies and children, suffered little inconvenience, 
whereas others, particularly the alcoholic, obese and otherwise un¬ 
healthy were considerably troubled by local pain, irritation, swelling, 
and perhaps subcutaneous haemorrhages. In this paper the author 
discusses concisely a considerable number of clinical observations 
and results of experimental work and appends the following summary : 

“ 1. During the course of antirabic treatment there may occur one or 
more of four distinct effects which are given in'the order of their fre¬ 
quency :— 

“ (1) Local cutaneous and suboutaneous tissue reaction. 

“ (2) General dermal reaction. 

“ (3) General systemic reaction in the form of malaise. 

“ (4) A reaction of the central nervous system in the form of tem¬ 
porary heart failure, occipital pain and nausea. 

2. It is suggested that these reactions are anaphylaotio in nature. 
The antigen may be either normal brain matter or the products of meta¬ 
bolism of the rabies organism. 

“ 3. Attempts to reproduce the central nervous system reaction, 1(4), 
in rabbits have so far been unsuccessful. 
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" 4. Similarly, attempts to demonstrate a state of shock in sheep were 
without success. 

“ 5 . In untreated sheep intravenous injections of fixed-virus brain 
extracts caused greater disturbance of the cardiovascular and respiratory 
centres than extracts.of normal brain substanoe. 

“ 6. These disturbances are not invariable whether fixed-virus brain 
extracts or normal brain extracts are injected.” 


Griffiths (J. A.). Rinderpest Campaign in East Africa. Report of 
Rinderpest Operations on the Nyasa-Rhodesia Border: Sept. 
I918.-Jan. 1919. —M.S. Received from the Colonial Office 2nd 
June 1919. 17 pp. F’cap. 

In the preceding number of this Bulletin (p. 92) an extract is given 
from the Supplementary Report dated 21st September 1918 of . the 
Rinderpest Commission in which it is stated that rinderpest had again 
unfortunately broken out in the " immune belt ” which, under the 
direction of Colonel Gray, had been established between Lakes 
Nyasa and Tanganyika so as to prevent the spread of this, disease 
southwards from what was formerly German East Africa into Rhodesia 
and Nyasaland and thence possibly into South Africa. Since the 
termination of the operations to complete the belt in July 1918 the 
staff was reduced to two veterinary officers, three stock inspectors, 
and five Europeans for guarding the belt together with African native 
veterinary police and border guards. 

In September 1918 some movement of cattle took place from the 
Fort Hill section of the North Nyasa District across the Songwe 
River, which at that season of the year can be forded at any part 
of its course, into the Bundali section of the Province of New Langen- 
burg. This movement was the result of the calling-up of the natives 
in the former area for military service, and in order to avoid conscrip¬ 
tion they migrated to the other side of the border and in many cases 
took their cattle with them. These animals were taken across stealt hily 
by night, the natives even resorting to tying hides on the feet of 
their cattle in order to conceal hoof marks. 

The cattle in the Fort Hill area were chiefly the animals removed 
from what is now the “ cattle-free ” belt, that is, the country between 
the Songwe River and the Stevenson Road— a belt of territory laying 
farther north. The natives were apparently tempted to shp their 
cattle across the border owing to the lack of watering facilities in the 
country in which they had been forced to move their animals. 

At the end of October 1918 German troops under General von 
Lettow-Yorbeck crossed the above border—that is, also, the immune 
and cattle-free belts—near Fife into Rhodesia and were followed 
by British troops; about 800 head of cattle were taken across the 
border for feeding the troops of the opposing forces. Many of these 
cattle came from the Mbozi district of the New Langenburg Province, 
where the whole of the cattle had been immunised in May 1918, but 
at least half of these herds had been collected in the Wassanga country 
around New Utengule and in the Wabena country to the east around 
Njombe and to the south of this place, which areas contained rinder¬ 
pest in an enzootic form. Within ten days after the enemy’s cattle 
had been surrendered cases of rinderpest were definitely diagnosed. 
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Several deaths were also reported by our troops as having occurred 
after the cessation of hostilities among animala driven after the column 
for the food supply of troops. 

These troops were met at Abercom, i.e., towards the western end 
of the border, and as soon as the surrender took place a quarantine 
camp was formed just south of that place. Since rinderpest was 
found in this camp all the susceptible in-contacts were destroyed 
and the cattle in the country for 14 miles around were injected with 
anti-rinderpest serum. As soon as the armistice was concluded a 
search was made along the routes that had been taken by the troops 
for stray cattle or signs of disease in the local stock. Search was 
also made along the Abercom-Kasami Road, and an account is given 
of searches made in other directions. 

In November rinderpest was found to have broken out among 
susceptible animals at Isoko (that is, north of the Songwe River and 
nearly due south from New Langenburg). These animals were some 
of a number brought over from Nyasaland in June 1918 to test a re¬ 
ported outbreak of the disease among immunised animals. The 
disease had apparently been introduced into Isoko by an animal 
brought in for sale from a village in the Bundali section—an animal 
that had not been submitted for inoculation at the time these opera¬ 
tions were being carried out in the district. The sick animals were 
isolated and fresh susceptible animals obtained from Nyasaland in 
order to diagnose the disease with certainty. The disease was 
definitely ascertained to be rinderpest and the opportunity was then 
taken to test the immunity of animals that had been immunised in 
the ordinary course of operations. 

These tests were carried out (1) by placing some immunised animals 
in the same cattle sheds as the sick and (2) by inoculating another lot 
with virulent blood and keeping them isolated apart from the sick, 
with separate attendants and grazing ground. In no case did any 
animal that had been previously immunised show any reaction. A 
number of charts showing the temperatures of these a nima ls after 
inoculation and also of the susceptible controls inoculated to test the 
virulence of the virus used are appended. 

Two susceptible animals inoculated with virulent blood were simul¬ 
taneously infected with anti-rinderpest serum; these showed subse¬ 
quently only thermal reactions. The dose of serum was at the rate of 
10 c.c. per 100 lbs. body weight in one case and 7£ c.c. per 100 lbs. in 
the other. An experiment of the same kind was carried out with two 
animals of approximately the same weight, which were inoculated 
with serum in the same doses as in the case of the above two but were 
not given any virulent blood. These were placed in contact with 
infected animals and subsequently showed only a thermal reaction. 

It is reported that a thorough survey was being made of the cattle 
in the Karonga area, that is on the western shore of Lake Nyasa, 
this being the most densely populated part of the country south of 
the Nyasa-Rhodesia border. The human influenza epidemic was 
causing a good deal of inconvenience to the workers of the 
Commission. 

At the time of writing (9th January 1919) Griffiths states that all 
reports received indicate that all cattle south of the “ cattle-free ” 
belt were apparently free from the disease so that the situation may 
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be considered to be satisfactory. Attention, is, however, called to 
the fact that rinderpest is still active to the north ol the immunised 
area and also that infected herds have traversed the portions of 
Northern Rhodesia between Fife and a point 50 miles south of Kasama 
and thence up to Abercorn. Also, although a number of stray cattle 
lost by the troops on the routes they followed have been captured by 
patrols and destroyed, there is the possibility that the natives who 
might have found stray animals would conceal this fact and in this 
manner the disease might be kept alive in some remote part of Rhodesia 
at some distance away from the routes taken by the troops in their 
passage through the country. A supply of serum is being kept on 
hand to deal with possible emergencies. 

In an appended letter, dated 15th March 1919, to the Imperial 
Secretary, High Commissioners Office, Capetown, from the Rinderpest 
Commissioner (Colonel C. E. Gray) it is stated that instructions had 
been sent to the officer in charge of the Co mmiss ion to close every¬ 
thing down at the end of the month if the situation continued to be 
satisfactory. 


Schkrn (Kurt), Mavrides (Nicolaki) & Major (Alexander). Ueber 
Rinderpest. (Dritte Mittellung.) Ueber Reslstenz und Inkubatlon 
bei der experimentation Rinderpest anatollscher und podolischer 
Hinder. [Rinderpest Third Report. The Resistance to Infec¬ 
tion and Period of Incubation in Experimental Rinderpest of 
Anatolian and Podolian Cattle.]— Ztschr. f. Infektionskr. . . . d. 
Haustiere. 1919. June. VoL 20. No. 2. pp. 117-121. 

In this short paper the authors s umma rise their observations in 
the above connection upon a considerable number of cattle employed 
by them in anti-rinderpest serum production at the Bacteriological 
Institute, Pendik, Asia Minor. They conclude that the period of 
incubation of the disease as it affects Anatolian and Podolian cattle 
in the East may often last longer than the usually stated interval of 
3 to 9 days, at least it very often extends to 10 days and may even 
reach 15 days. 

Over 20 per cent, of both these breeds of cattle in Asia Minor proved 
to be immune against heavy artificial infection with rinderpest. 

The findings of the International Veterinary Congresses held in 
the years 1863, 1865, and 1876, and also of the International Con¬ 
ference of Hygiene held in 1872, according to which the maximum 
duration of the incubation period in rinderpest was laid down to be 
9 days, thus can no longer be held to be correct in view of the observa¬ 
tions of Angeloff and the authors themselves. According to the 
authors, out of 1,826 animals suffering from rinderpest, symptoms 
of the disease were shown in 89 head (=4'87 per cent.) later than 9 
days after infection. 

From a practical point of view these observations are of importance 
inasmuch as they indicate that in the case of Anatolian or the Podolian 
breeds of cattle a quarantine period of 10 days cannot be deemed 
to be sufficiently long for the prevention of the spread of rinderpest 
when these animals are imported into rinderpest-free countries. 
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Curasson. Note sur la production rapide de s6rum contre la peste 
bovine et son utilisation en region infeetde. [The Rapid Produc¬ 
tion of Anti-Rinderpest Serum and its Utilisation in an Infected 
Region.]— Rec. Mid. Vit. 1919. June 16. Vol. 96. No. 11. 
pp. 323-327. 

In this article the author give3 an account of a rough and ready 
method employed by him in the manufacture of anti-rinderpest 
serum in French West Africa. 

The animals employed for hyper-immunisation are preferably 
those which have recently recovered from a natural attack. The 
author is very doubtful about the value of vaccination with bile 
inasmuch as the virus contained in it is probably not at all attenuated. 
The animals chosen should be adults—young animals bleed badly—and 
in as good condition and of as large size as possible. One is able to 
identify definitely recovered animals by the presence of retrogressive 
lesions such as rinderpest eczema, ocular lesions, necrotic lesions 
of the skin and ears, chronic vaginitis, etc. Milch cows, vicious animals 
and those affected with trypanosomiasis should be excluded. The 
serum-producers thus hired from their owners are placed in an enclosure 
and the problem of feeding them becomes somewhat difficult especially 
during the dry season. The ordinary jungle straw which is innutritious 
should not be fed if possible but one should substitute for it more 
nourishing foods such as the fruits of " n’gouin ” (Pterocarpus erinaceus) 
while still green, soft, containing very nutritious seeds and much 
liked by the animals, or the fruits of “ sindia ” (Cassia sieberiem) which 
are also nutritious and drier but are useful for resting animals inasmuch 
as they possess slightly laxative properties. The fruits of “ gouro ” 
(Acacia sp.) are also very appetising. Bulky food may be supplied 
in the form of bamboo leaves, or the young sprouts of andropogon 
gathered around marshes according to the district. A plentiful 
supply of drinking water should be provided. 

Virulent blood is obtained from animals during different stages 
of the disease; the choice of these animals depends only upon their 
condition. Each lot of virulent blood is taken from several animals 
at the same state of infection and the mixture of these various bloods 
is used for inoculation immediately. It is preferable not to bleed the 
animals to death for a number of affected animals are not always at 
hand and it may be necessary to bleed the same animal several times. 
Moreover, a bad impression would be produced upon the native by 
sacrificing any of his beasts even if compensation were granted, and 
besides the chances of recovery although remote can not be eliminated. 
The virus-producers are paid for in the same way as infected or 
in-contact animals destined for slaughter. 

In the hyper-immunisation of his serum producers the author 
gives two inoculations of rinderpest blood, the first taken from an 
infected animal towards the end of the first period of the disease 
and the second from an animal in the second or third period, the 
avowed object being to obtain a serum which is both anti-toxic and 
anti-microbial. Each inoculation, which consists of three or four 
litres of blood, is sufficient in itself to produce hyper-immunity and 
this fact gets rid of the objection that the second injection is perhaps 
not virulent. The rinderpest blood is withdrawn from an animal 
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that has been cast, and run into sterile flasks con taining two grammes 
of sodium citrate in 5 per cent, dilution. If an autoclave is not 
available for sterilisation then this can be done by boiling in a pan 
containing 2 per cent, sodium borate. The solution boils at about 
105° C. and disinfection can be accomplished with certainty almost 
by two successive heatings at one hour’s interval. From three to 
five litres of blood are taken from each animal depending upon its 
size. The mixture of bloods is inoculated immediately, the animal 
to be hyper : immunised being cast and five areas about as large as 
one’s hand disinfected at the base of the neck, behind the shoulder, 
or in the flank. The blood is allowed to run in subcutaneously at 
these sites by the force of gravity through a rubber connection from 
a sterile funnel suspended at a height. The wounds left after with¬ 
drawal of the canula are closed by means of a pin and thread. If 
care is taken with regard to sterility of the implements no untoward 
results occur subsequently. The second inoculation is made four 
days afterwards in the same way into the other side of the body. 

Blood is first withdrawn from the hyper-immunised animals ten 
days after the second inoculation and three more bleedings are per¬ 
formed at four day intervals, from three to five litres of blood being 
taken on each occasion according to the size and condition of the 
animal. The blood is taken from an animal in the recumbent position 
and run into sterile bottles containing 2 grammes potassium oxalate 
and 25 centigrammes of carbolic acid dissolved in 50-60 c.c. of water. 
The cotton wool plugs are then removed from the bottles and are 
replaced by cork stoppers, sterilised and then paraffined. Operating 
beds of wicker work or bamboo can be made for casting the animals 
to avoid contamination with dust and these beds should be sprinkled 
with water after each bleeding. Inoculations with virulent blood 
may be recommenced after 8-10 days’ rest. 

If one desires to obtain serum instead of oxalated blood the following 
method may be employed. Ordinary bottles as large as possible 
are taken and one places in them some glass tubes, the walls of which 
have been perforated with holes from 7-8 mm. in diameter by means 
of a painter’s lamp, and of about three-quarters the length of the bottle. 
Three tubes of small diameter are passed through the stopper; one of 
these serves for the entry of blood and is tied with thread or closed with 
a clamp after admitting the blood, which should enter below the upper 
end of the perforated tubes. The second provided with a small 
length of rubber tubing serves for running on the serum, whilst air 
penetrates into the bottle, filtered through a cotton wool plug by 
the third tube. The vessel so prepared is sterilised and it is stated 
that from 36-48 hours after it has been filled serum can be obtained 
in the proportion of 60 to 65 per cent, of the total volume of the fluid. 
This serum is distributed in bottles containing carbolic acid dissolved 
in a little water in the proportion of 25 centigrammes per litre of 
serum. 

Although the result of experiments made in India indicate that 
anti-rinderpest serum is affected very little by heat it appears best to 
keep the blood or serum in a cool medium. A cubical trench at 
least one metre each side is thus dug in a shady place and the walls 
covered with a layer of straw about 15 cm. in thickness enclosed 
between two pieces of basket work. A thick lid of straw shuts up the 
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hole; the floor also is covered with a layer of straw, the whole 
is covered with a straw roofing. By frequently watering the straw 
walls of this receptacle one obtains a permanent lowering of tem¬ 
perature. For transportation the blood or serum bottles are placed in 
baskets of bamboo or palm twigs filled with damped straw which 
surrounds and covers the bottles. 

Virulent blood, used for vaccinations, is also kept in a cool place. 
Attempts were made to preserve it by passing through sheep ; infection 
succeeded in one case out of four. As regards the goat the results are 
still more uncertain, contrary to the statements of Scheen [see this 
Bulletin , VoL 6, No. 1, p. 32]. The goats and sheep of French West 
Africa are probably particularly resistent. 

Use of blood or of Serum for Immunisation. 

Preventatively, the use of serum alone or of the serum-virus method 
depends upon circumstances. In the scene of a scattered outbreak 
of a spreading nature one must have recourse to a large extent to the 
serum-virus method. But if one has to deal with the beginning or with 
the end of an outbreak in a well circumscribed area or with little 
tendency to spread it appears advisable to operate in the following 
manner. The herds immediately surrounding the focus of rinderpest 
are immunised by means of serum and virus. In a zone further away 
from the centre one employs serum alone a few days later, that is to 
say, a little prior to the time when slight manifestations of rinderpest 
should appear in the animals of the first zone. The dose of oxalated 
blood, inoculated into an adult animal in the recumbent position, is 
40 c.c., for young animals 20-30 c.c. Instead of a syringe one may 
employ an ordinary bottle fitted up like a wash bottle for the inocula-r 
tion. The virus inoculated simultaneously in doses of J c.c. per head 
consists of blood from an affected animal in the febrile stage and 
kept liquid by defibrination or the addition of 0 - 2 per cent, sodium 
citrate. This is kept in a cool place and can only be utilised for a few 
days after it has been taken. The author recommends the inocula¬ 
tion of the oxalated blood underneath the soft skin situated just 
behind the elbow and the injection of virulent blood just in front of 
the shoulder. If instead of oxalated blood one employs serum the 
doses can be diminished by half. Curatively the serum is limited in 
its application. It is only certainly effective during the first period 
of the disease. During the second and third period, or in animals 
suffering from the sub-acute form one may obtain positive results 
after the employment of large doses (200-500 c.c.) in about half the 
cases. 

Dorset (M.), McBryde (C. N.), Niles (W. B.) & Rietz (J. H.). 
Studies on the Hyperimmunisation of Hogs against Hog Cholera.— 
Jl. American Vet. Med. Assoc. 1919. June. Vol. 55. (New 
Series. Vol. 8.) No. 3. pp. 259-280. With 10 tables. 

The serum now employed on a large scale in the prevention and 
treatment of swine fever is produced from pigs that have been rendered 
immune and then subsequently injected with large quantities of 
defibrinated blood obtained from pigs at the height of an attack of 
swine fever. The blood of the hyperimmunised animals is then 
drawn, a preservative added, and this fluid constitutes the serum 
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used in practice. In 1908 the first three of the above authors pub¬ 
lished a report upon the methods that mi g ht be adopted for hyperim¬ 
munising the pigs. This process, it was stated, might be carried 
out in two ways, viz., (1) by the quick method wherein the immune 
pig was injected subcutaneously with an amount of virulent blood 
equivalent to 10 c.c. per lb. body weight, and (2) the slow method in 
which the immune pig was first injected with 1 c.c. of virulent blood 
subcutaneously per lb. body weight, followed after an interval of 
10-14 days by a second dose amounting to c.c. per lb. body weight 
and again after about 12 days a third injection in the proportion of 
5 c.c. per lb. body weight. Both these methods, however, present 
certain objections. The quick method, involving the subcutaneous 
injection of very large amounts of defibrinated blood, is difficult to 
perform and frequently results in the development of large sub¬ 
cutaneous abscesses. 

In the slow method abscesses were likewise sometimes produced 
and in addition a very long period—32 days at least—elapses before 
the pig could be bled. These objections, however, were entirely 
eliminated by resorting to the intravenous method of administration 
and it was shown (1911) that immune pigs could be hyperimmunised 
satisfactorily by the administration of a single dose of virulent blood 
intravenously in the proportion of 5 c.c. per lb. body weight. In 
earlier experimental work it was shown that a potent serum could be 
obtained by the hyperimmunisation of immune pigs whether the 
immunity was set up artificially by the injection of virus and 
serum, or by recovery from an attack of the disease, or was a 
natural immunity. In this early work the influence on the potency 
of the serum of the interval of time elapsing between immunisation 
and hyperimmunisation was not studied although it was found that 
a satisfactory serum could be produced when the interval was as 
long as 13 months. In this connection the authors then discuss 
certain results published by Holmes (1910-1911) bearing upon alleged 
improved methods in the preparation of anti-rinderpest serum. Prior 
to the publication of Holmes’s experiments this serum was usually 
prepared by inoculating susceptible cattle simultaneously with virulent 
blood and a suitable dose of anti-rinderpest serum; about three 
weeks later the animals were given one large injection of defibrinated 
virulent blood in the proportion of 10 c.c. per lb. body weight, or 
were given a first injection of about 3‘5 c.c. per 1 lb. body weight, fol¬ 
lowed after two or three weeks by a second injection in the proportion 
of from 7-10 c.c. per lb. body weight, all these injections being made 
subcutaneously. As the result of his experiments Holmes maintained 
that an animal that had been immunised against rinderpest by the 
simultaneous inoculation of serum and virus passed through a period 
of hyper-susceptibility called the “ negative phase ” ; this was followed 
by a period of resistance to the disease, the " positive phase.” Ac¬ 
cordingly, if the process of hyperimmunisation was carried out three 
weeks after the simultaneous inoculation the cattle received the 
massive quantity of virulent blood after they had passed through the 
negative phase and were in the positive phase of the immunity. 
Holmes’s view was that these large doses should be injected during 
the negative phase of immunity, that is, before the body cells of the 
animal had produced the antitoxin to a considerable degree; the 
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body cells would thus be stimulated to the maximum degree and a 
serum of maximum potency would be obtained. If, on the other 
hand, the hyperimmunising injection was made during the period 
of positive immunity the virus injected combined in part with the 
antitoxin that had been developed as the result of the previous im¬ 
munising dose and thus the cells concerned in antitoxin production 
would not be stimulated to the desired extent. 

Dorset and his collaborators describe experiments in which the 
applicability of Holmes’s hypothesis was tested in respect of the 
production of anti-swine fever serum. In these experiments a number 
of susceptible pigs were first given simultaneous inoculations of 
serum and virus and were later hyperimmunised after intervals of 
1, 2, 5, 7, 9, and 10 days, and 3, 4, 6, 6, 7, and 8 weeks, respectively. 
The pigs hyperimmunised after the 1, 2, and 5 day intervals each 
received 5 c.c. of virulent blood per lb. body weight. In the case of 
the 7,9 and 10 day intervals one pig in each case was given the amount 
ordinarily employed for hyperimmunising, viz., 5 c.c. per lb. body 
weight while another pig was given only half that amount, i.e., only 
2'5 c.c. per lb. body weight. In the case of the longer intervals one 
pig in each case was given 5 c.c. of virus per lb. body weight. These 
pigs, termed “ short interval immunes ” weighed from 95 to 206 lbs. 
at the time of hyperimmunisation. 

The samples of virulent blood employed in these experiments were 
also used for the hyperimmunisation of what the authors call “ regular 
immunes ; ” these were pigs that had been employed in determining 
the potency of various samples of anti-swine fever serum when they 
weighed only from 40-65 lbs. and having shown no symptoms of illness 
following this treatment with serum and virus were kept from 3 to 6 
months, when they had attained from 163-220 lbs. in weight, before 
being submitted to the process of hyperimmunisation. These " regu¬ 
lar imm unes ” which were hyperimmunised in order to secure a control 
on the antigenic properties of each of the lots of virus used in the 
hyperimmunising of the “ short immunes ” were administered the 
hyperimmunising doses and blood on the same days as the corresponding 
“ short interval immunes ” and the sera thus obtained were tested 
in the same way. The pigs were bled in all cases two weeks after 
hyperimmunisation and serum was prepared in each case in the usual 
manner by defibrinating the blood and adding 0 5 per cent, of phenol 

The above sera were tested on susceptible pigs weighing from 35 to 
85 lbs. each. Six pigs were used in testing each serum, two receiving 
5 c.c., two 10 c.c., and two 15 c.c. each, subcutaneously. Each pig 
at the same time received a subcutaneous injection of 2 c.c. of virulent 
blood in the groin opposite to that in which the serum was injected. 
A certain number of the pigs were injected with the virus alone to 
serve as controls. 

The results, which are depicted in tabular form, are very striking. 
Every one of the 11 regular long-interval immune pigs yielded a serum 
of high potency while only one pig out of the 13 that were immunised 
within six weeks after simultaneous inoculation yielded a serum 
potent enough for use in practice. There was an almost complete 
lack of potency in the sera obtained from pigs that were administered 
a hyperimmunising dose within ten days after they had been 
immunised; of the 9 pigs hyperimmunised during that period 3 were 
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given only half as much virus per lb. body weight as was given to the 
other pigs in this group and to the regular long-interval immnnps 
These three pigs are therefore excluded from consideration in the 
discussion of the results. Out of 36 susceptible pigs inoculated with 
the sera from the six pigs that had received 5 c.c. of virulent blood per 
lb. body weight 29 or 80'5 per cent, died of swine fever. Some of these 
sera showed evidence of a slight protective value but in none of them 
was this manifested in a degree comparable to that reached by the sera 
from the regular (long-interval) immunes. 

The sera from the pigs that were hyperimmunised from 3 to 6 weeks 
after immunisation were somewhat more potent than those from the 
preceding group of pigs, but they were, on the whole, distinctly inferior 
to the sera obtained from the regular immunes. Of 24 pigs used to 
test these sera five, or 20'8 per cent., died of swine fever in spite of 
the fact that some of them had received the larger doses of serum 
(10-15 c.c.). 

The sera from the pigs that were hyper-immunised seven or eight 
weeks respectively after immunisation appeared to be of satisfactory 
potency inasmuch as only one test pig out of 12, 8'3 per cent., died and 
that one received the smallest dose of serum. 

The sera obtained from the 11 regular (long-interval) immunes, 
and tested comparatively in groups along with the sera from the 
short interval immunes, gave the following results :—Out of a total of 
66 test pigs two (3'3 per cent.) died during the tests ; these two each 
received only the smallest dose of serum 

In the case of the control pigs inoculated with virulent blood alone 
during these tests symptoms of swine fever were set up in all cases, 
a number were killed, before death would have actually taken place 
in order to obtain virulent blood, but it is estimated from past 
experience that at least 95 per cent, would have naturally succumbed. 

From these results it is evident, the authors state, that in the case 
of swine fever hyper- immunis ation following shortly after immunisa¬ 
tion, or during the so-called negative phase, is not to be recommended 
inasmuch as it results in the production of very inferior serum. It 
appears that, as a rule, and within certain limits, the longer the interval 
that elapses between imm unising on the one hand and hyper-immuni¬ 
sation on the other, the more potent the serum These results were 
surprising in view of Holmes’s results in producing a highly potent 
anti-rinderpest serum by hyper-immunising at the negative phase 
within 10 days after immunisa tion. The authors find a considerable 
analogy between their results and the findings of Park and Zinoher 
in their work on the active immunisation of children against diphtheria 
by the injection of mixtures of toxin and antitoxin. 

In his publications upon improved methods for the production of anti¬ 
rinderpest serum Holmes further reported that virulent rinderpest 
blood diluted with hypotonic citrate solution was more satisfactory 
for hyper-immunisation than the undiluted defibrinated blood. He 
believed this was due in part to the elaboration of the virus from the 
red blood corpuscles through haemolysis and in part to the more 
rapid absorption of the diluted virus, the hyper-immunising doses in 
the anti-rinderpest serum production being given simultaneously. 
In the production of serum against swine fever the hyper-immunising 
dose is given intravenously; hence rapid dissemination even of the 
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undiluted defibrinated blood is assured, but since there was a possi¬ 
bility that through haemolysis a greater amount of the antigen would 
be made immediately available the authors hyper-immunised several 
immune pigs with diluted virus in order to compare serum produced 
in that way with that secured by the common practice of injecting 
the undiluted defibrinated blood. 

First, the authors endeavoured to ascertain the advantages to be 
derived from the use of blood diluted with citrate solution. Blood 
from pigs suffering from swine fever was mixed directly with a 0 5 per 
cent, solution of potassium citrate in equal amounts. A portion 
of the blood from these pigs was run into separate vessels and defi¬ 
brinated. These two lots of virulent blood were used to hyper- 
immunis e five regular long-interval immunes intravenously. In 
two cases the blood was allowed to stand for 24 hours and 3 days, 
respectively, in a cool place to determine whether standing or more 
complete haemolysis would increase its antigenic properties. The 
pigs were bled 14 days after hyper-immunising and each lot tested 
in the manner described above on susceptible pigs. Three of the 
immune pigs that were given the citrated virulent blood were given 
5 c.c. per lb. body weight, and one received 10 c.c. per lb. body weight, 
Le., 2'5 and 5 c.c. of actual virulent blood; one immune pig was 
hyper-immunised with 5 c.c. per lb. body weight of undiluted virulent 
blood. Of the 24 pigs used to test the potency of the sera from the 
immune pigs that had received the citrated blood 18, or 75 per cent, 
became sick and 4, or 16§ per cent. died. Of the six pigs that were 
given serum from immune pigs hyper-immunised with undiluted 
defibrinated blood all (100 per cent.) remained well. Four control 
pigs injected with virulent blood alone developed acute swine fever 
in all cases. 

The tests showed that the serum obtained from the immune pig 
that had been given the largest dose of citrated blood was no better 
than that obtained from those that had received half as much of the 
same blood. The serum from the immune pig immunised with 
undiluted virulent blood was distinctly more potent than those 
obtained from the pigs immunised with citrated blood. 

Secondly, the comparative value of virulent blood diluted with 
water was tested. If the antigenic properties of virulent blood 
could be increased by the dissolution of the red blood corpuscles 
it would be reasonable to expect that the degree of increase would 
depend upon the extent of the dissolution. The authors endeavoured 
to obtain a more complete haemolysis by drawing virulent blood 
direct into distilled water, and by mixing defibrinated virulent blood 
with distilled water. The methods are described by means of which 
laked blood was prepared from four swine fever affected pigs in both 
these ways, and then the potency of the serum obtained after hyper- 
immunisation of a pig in each case with this material was tested upon 
susceptible pigs and compared with that obtained following upon 
immunisation with undiluted defibrinated blood. No apparent 
advantages were demonstrable by the use of laked blood in hyper¬ 
immunisation. 

[Although the authors in this paper discuss at length the methods 
of hyper-immunisation recommended by Ho lme s in the production 
of an anti-rinderpest serum and institute comparisons with the results 
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obtained by themselves in the case of swine fever it is not by any 
means improbable that the processes do not represent analogous 
phenomena.— Ed.] ° 

Negrete (J.) k Kantor (L.). Par&lisls bulbar Infeceiosa Aujesxky 
(pseudo-rabla, peste da Co^ar). [Infectious bulbar paralysis 
(Aujeszky). ]—Rev. Inst. Bacteriologico, Buenos Aires. 1918. Jan. 
Vol. 1. No. 2. pp. 205-218. 

Infectious bulbar paralysis was first observed and investigated 
by Aujeszky in cattle in Hungary. In South America it has so far 
been found only in Brazil in the provinces of Minas, Matto Grosso, 
Rio de Janeiro and San Paulo, where it has been studied by Carini 
and Maciel (Centralblatt f. Bakteriol: Bd. 32). The disease is known 
in Brazil under the names pseudo-rabia and peste da Cocar— the 
former because dogs affected sometimes pass through an aggressive 
stage. It has, however, no affinity with rabies, its symptomatology 
being entirely different. Bauza and Negrotto describe an epizootic 
of rabies in horses and cattle in the province of Santa Catalina in Brazil 
(Revista de Medicina y Veterinaria de la Escuda de Montevideo). Some 
of the accounts given by agriculturists are suggestive of infectious 
bulbar paralysis. The disease has not so far been observed in the 
Argentine. It was at first attributed to poisoning by certain toxic 
herbs. It has, however, been clearly proved to be an infectious 
disease produced by a filterable virus, the present authors having 
produced it in animals by inoculating them with infected urine passed 
through a Berkefeld filter. In the course of a laboratory study of 
the disease the authors found the rabbit the most easily infected 
animal. The goat and the domestic fowl are refractory and, according 
to Aujeszky, the pigeon also. The authors, however, state that they 
have succeeded in co mmuni cating the disease to the pigeon by intra¬ 
cerebral injection. The medulla is the only organ whose virulence is 
constant. The virus has a special affinity for the central nervous 
system and intra-cerebral inoculation will sometimes succeed when 
every other method has failed. Rabbits have become infected when 
placed with infected animals. The nasal secretion and the urine are 
infectious. Attempts at immunization have not been successful. 


MISCELLANEOUS. 

Vallery-Radot (Pasteur) & Lh&ritieb ( A. ). Etude sur la pathogenic 
de la flftvre bilieuse hgmoglobinurique des bovins en Algdrle. 

[The Pathogenesis of Bovine Biliary Haemoglobinuric Fever in 
Algeria.]— C. R. Soc. Bid. 1919. Apr. 12. Vol. 82. No. 11. 
pp. 389—391. 

A reference to this condition, which sometimes causes great losses 
among herds of cattle in Algeria, has already been made in the pre¬ 
ceding number of this Bulletin (p. 101). 

It is characterised, in its most common form, by fever, haemo- 
globinuria, and jaundice. Sometimes haemoglobinuria is the only 
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marked symptom. In other cases jaundice appears to be the only 
symptom of importance. Piroplasma bigemimm cannot be incrimi¬ 
nated as the causal organism except in rare cases. In the great 
majority examination of the blood gave negative results or 
disclosed only small ring-shaped or rod-shaped piroplasms, which can 
also be seen to the same extent in healthy cattle. Experimental 
inoculation with the blood of sick animals gave negative results. 
Thus, according to Sercent (Ed. and Et.) and Lheritier (A.), the 
etiology of this form of bovine redwater remains unknown. 

In this note the authors discuss only the pathogenesis of the disease. 
Observations made at different times during the course of the disease 
indicate that it passes through a stage of haemoglobinaemia with 
jaundice and then a stage of jaundice. Blood examinations showed 
that at the commencement of the disease there occurs a haemolytic 
process; in the stage of haemoglobinaemia the corpuscles exhibit a 
very marked fragility ; in two cases described haemolysis commenced 
when the corpuscles were suspended in a sodium chloride solution 
of 0'86 per cent, saturation, whereas in normal cattle it only commences 
between 0 58 and 0 68. 

In this connection it is interesting to recall the results obtained by 
Nattan-Larrier and Parvu in their studies on canine piroplasmosis. 
These authors discovered that the red corpuscles showed a markedly 
diminished resistance when blood-tinged urine commenced to be 
passed. 

The haemoglobinaemia is accompanied by a considerable degree of 
anaemia : the blood at this stage shows hardly any signs of regenera¬ 
tion and it sometimes exhibits red corpuscles with basophile granules. 

The jaundice is of a special type comparable to that seen in the types 
of haemolytic jaundice described in human pathology. The urine 
does not contain or contains only traces of bile pigments; bile salts 
are absent. The faeces are not discoloured and on post-mortem 
examination a marked increase in size of the spleen is observed but 
no granular red corpuscles are s.een and these corpuscles do not show 
any autoagglutination. No noteworthy lesions are seen in the liver ; 
no iron pigment is discoverable in this organ. 

The authors then give a detailed account of two observations and 
a further discussion of the significance of the results obtained. 

Van Saceghem (R ). Contribution & I’6tude de TOstdoporose au Congo 

beige. [Osteoporosis in the Belgian Congo.]— Bull. Soc. Path. 
Exot. 1919. May. Vol. 12. No. 5. pp. 238-243. 

In this paper the author first discusses the theories advanced to 
account for the above condition in horses and then recounts a few 
facts concerning the disease obtained by him in the course of investiga¬ 
tions which he had commenced to undertake in the Congo but which 
he could not unfortunately carry out. The disease appears to be 
very widespread in the Belgian Congo, and has been observed at 
Congo da Lemba, Kitobola, Miao, Nyangwe, La Tjopo, Stanleyville, 
Bambili, Ye Bondo, La Gada, and Dungu. All species of equidae 
are susceptible to the disease but horses seem to become more rapidly 
affected than donkeys. Equines kept permanently in stables or 
living at liberty in the jungle become affected in the same proportions. 

(C680) d 
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The source of the equidae introduced has no effect upon the course of 
the disease. A healthy horse introduced into a district where osteo¬ 
porosis was enzootic became infected after five months. The disease 
varies considerably in duration and may last from a few months to 
over a year. Fever is not observed but the animals before showing 
the characteristic symptoms of osteoporosis manifest lameness and 
paresis. On post-mortem examination the principal lesions are 
found in the bones ; the medullary canal is enlarged whilst the compact 
bone diminishes in thickness. The bone becomes flexible, lighter 
than normal, easily broken, and becomes so soft that in some cases 
it can be cut with a knife; the bone marrow becomes red and dotted 
over with eechymoses. The bones of the head are especially affected. 

The affected animals harboured intestinal worms, but these could 
be of no significance inasmuch as all horses in the Congo harbour 
numerous parasites (oxyurids, Habronema, Cylicostomum, Gastro- 
discus, Strongylus equinus, and other worms). All the horses affected 
with osteoporosis were well fed; they received maize, rice, guinea 
grass, false sugar cane, soya bean, etc. Well marked lesions of osteo¬ 
porosis were seen even in colts 8-9 months old. 

It is stated that in all the districts in which the disease occurred 
analysis of the soil showed that the earth from these parts contained 
very little calcium and phosphorus. Soluble calcium was present 
only in very small amount or was altogether absent in the waters 
of these districts (Congo da Lemba, Kitobola, Nyangwe). On the 
other hand, at Zambi where a considerable number of horses were 
bred and no cases of osteoporosis had been observed the waters were 
found to contain a considerable quantity of calcium in solution. 

These results would indicate that calcium deficiency is the cause of 
osteoporosis in the Belgian Congo. However, the cattle and sheep 
of these regions showed no symptom or lesion of osseous cachexia. 
It may be that the equidae are more susceptible to calcium deficiency 
than other animals. 

The author holds that definite proof was obtained with regard to 
the role played by calcium salts in the drinking water and not by the 
calcium fixed in various forms in foods, by the following fact: osteo¬ 
porosis was completely eradicated from a district in which it prevailed 
as an enzootic by giving horse3 water to drink containing calcium 
acid carbonate in solution. 
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DISEASES DUE TO PROTOZOAN PARASITES. 

Jack (Rupert W.). Operations against Tsetse Fly in Southern 
Rhodesia. —Rhodesia Agric. Jl. 1919. Aug. Vol. 16. No. 4. 
pp. 292-298. With 1 map. 

Certain operations have been carried out during the present year 
with a view to ascertaining the possibility of checking the advance 
of tsetse fly in Southern Rhodesia, and this article contributed bv 
Jack aims at forestalling or answering uninformed criticism on the part 
of the agricultural community of the methods employed. 

The enormous contraction of the fly-infested areas at the time of 
the rinderpest outbreak in 1896-7 and their subsequent extension are 
circumstances well known to all interested. During the period of 
recess, where settlement of areas has been on a considerable scale, 
civilisation* has apparently held its own and kept or driven back the 
fly. Where only isolated farms or mining properties have been taken 
up the fly has, however, in some parts regained its former territory. 
A notable instance of this nature has occurred during the past two 
years in the neighbourhood of the Gwaai and Shangani Rivers not far 
from their confluence. A considerable outbreak of trypanosomiasis 
has already occurred among cattle during the month of February on 
the Gwaai River, although the presence of the fly in this region has 
not yet been determined. A somewhat wide area including the 
Shangani Reserve and some of the country lying between the Gwaai 
River and the western border must therefore be considered to be in 
danger in the course of time. In certain other parts of the territory, 
at present remote from European settlement, the fly has also advanced 
of recent years, but the problem is nowhere so pressing as in the area 
indicated. 

No practicable means of checking the advance of tsetse fly is known, 
and experiments in this connection usually entail the expenditure of 
large amounts of money. 

The possible lines of action appear to fall under three headings:— 
(1) The interposition of a barrier to the fly’s advance; (2) the modifi¬ 
cation of conditions in the threatened area so as to render it unsuited 
to the fly; (3) the modification of conditions in localities already infested 
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on the edge of the fly-belt with a view to driving back the pest.' The 
first and second of these measures could do no more than protect the 
country not yet invaded, whilst the third affords hope of reclaiming 
occupied territory, and is therefore, other things being equal, to be 
preferred. 

The continued existence of tsetse fly is dependent upon two funda¬ 
mental necessities, namely, a suitable habitat and an adequate food 
supply. With regard to habitat, the fly is known to be dependent 
upon forest conditions. The levelling of forest, however, over vast 
areas is at present an absolutely impracticable undertaking and one 
has thus to enquire whether such limited clearing as is practicable is 
likely to produce beneficial results. The problem confronting the 
Administration is the stemming of the general advance of the fly and 
not merely the protection of isolated properties. Benefit is stated 
to have resulted in Central Africa from the clearing back of forest 
from certain townships and other centres where the protection of a 
considerable community and their domestic animals has . the 
object in view. Similar benefit has been derived in Southern i 
as in the Hartley district where the timber was cut down for 1 
It would be fallacious to argue, however, that localised elec: - 

the solution of the present problem. 

Superficially it seems practicable to clear a strip of country ahead 
of the advancing fly, and in this way to create and maintain an effective 
barrier. It is, however, not known what width of cleared country 
would prove effective in this respect; secondly, the creation and 
maintenance of clearings in certain types of forest, such as that con¬ 
sisting mainly of Brachystegia, is a very costly undertaking; and, 
thirdly, unless the barrier almost encloses the whole of the fly area, 
there is nothing to stop the fly advancing around the ends. 

An attempt was made last year to clear a strip of forest a mile n 
width and twenty-five miles in length between the Gwaai and Shangani 
Rivers, but the undertaking was not carried to a conclusion on account 
of the influenza epidemic. Such a clearing, however, was never 
regarded as a permanent solution of the problem. One of the chief 
objections enumerated is that the tsetse in the Sebungwe area is 
spreading in various directions and any barrier would have to be at 
least 200 miles in length to protect the country to the south-west 
and south which is judged to be in particular danger. In order to 
estimate the adequacy of such an undertaking, it would require many 
years of research and heavy expenditure, and the maintenance of the 
barrier would involve a continued annual charge. 

One form of local clearing has, however, been considered worth a 
trial and this consists in cutting down that species of forest vegetation 
which remains evergreen and affords shade to the tsetse all the year 
round. This kind of vegetation is to be found along the banks of rivers 
and dry water-courses, around the edges of vleis, and on ant-heaps. 

In discussing the possibility of interfering with the food supply of 
tsetse, one has to enter the old controversy concerning the dependence 
or otherwise of the tsetse fly (Glossina morsitans) on “ big game.” 
The arguments in favour of such dependence are well known, and one 
has therefore to determine whether or not the preservation of game 
lies at the root of the existing troubles with regard to tsetse fly in 
Southern Rhodesia. It would be possible to obtain the desired 
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information by removing the game from a piece of infested country, 
but such an expensive experiment would hold no prospect of any 
immediate tangible results. The practical aspect of the problem 
would consist in testing the indirect effect of hunting game upon the 
prevalence of tsetse fly. 

The throwing open to free shooting of part of the Hartley district 
had very beneficial results, but in spite of the comparatively large 
white population in the district, a substantial reduction of both game 
and fly occupied a number of years. A further experiment in suspend¬ 
ing the game laws as supplied to a considerable extent of country 
between theUmniati and Sengwe Rivers in 1914 resulted in a complete 
fiasco, owing to the fact that hunters adopted the practice of camping 
on the edge of the open area and poaching in neighbouring fly-free 
country. 

In order to obtain quick results something more than suspending 
the game laws is needed, and the idea of organised hunting under the 
control of the Government is naturally suggested. It is held that 
the cases of trypanosomiasis on the Gwaai River could only have been 
due to the presence of tsetse fly towards the Shangani, and as only 
a limited portion of the latter river including its tributaries on both 
sides, is infested, the situation was held to be decidedly favourable 
for an experiment in game elimination, with possible tangible results. 
This area was therefore selected for the organised shooting operations. 

It might be stated that these shooting operations, in scattering the 
game, would possibly tend to scatter the flies into areas which had 
been free from the insect, but there appears to be no authentic record 
of such an occurrence, and it would be contrary to what is known 
of the habits of tsetse. The fly’s attachment to its birthplace appears 
to be its strongest instinct. It is well known that the male follows 
human beings, and presumably game, up to ten miles, but all available 
evidence indicates that it eventually returns to the spot from which 
it was carried. The female flies appear to seek animals only for 
the purpose of feeding, and the distance they are carried is apparently 
decided by the time occupied in effecting their object. It is, moreover, 
quite certain that tsetse does not follow big game in its movements 
about the country, for the reason that, if it did so, the remarkable 
phenomenon of fly-belts would not occur. It is added that in recent 
years destruction of game was undertaken in the Suri-Suri fly-belt 
and near the Umniati, and in neither case did the fly exhibit any 
tendency to seek new localities. 

In conclusion, it is stated that nothing but benefit could result from 
destruction or elimination of the known and almost certainly the main 
reservoir of infection for Trypanosoma brucei and T. pecorum. 

Roubaud (E.). Les particularities de la nutrition et la vie symblotiqne 
chez les monches Tsetsds. [The Characteristics of Nutrition and 
Symbiosis in Tsetse Flies.]— Ann. Inst. Pasteur, 1919. Aug. 
Vol. 33. No. 8. pp. 489-536. With 17 text-figs. 

This work owes its origin to a study undertaken by the author in 
order to determine the peculiarities of metamorphoses in Glossina. 
However, in the course of studies carried on in this connection during 
the last five years, he was impelled, in order to explain certain pheno¬ 
mena in the mechanism of pupation, to study in particular the nature 
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and origin of certain bacteria-like formations, already reported upon 
by Stuhlmann, in certain well defined parts of the gut of the adult 
tsetse. He was thus led to examine the peculiarities and functions 
of the digestive system of the flies at all stages; this study finally 
revealed that the different steps observed in the phenomena of nutrition 
are, fundamentally, the resultant effects of symbiosis with certain 
organisms in the nature of yeasts that live in the intestines of tsetse 
flies and which are to be found generally in pupiparous biting flies. 

The author in this memoir presents very full details concerning 
nutrition in tsetse at all stages, illustrated by a number of very clear 
diagrams. Very briefly, the. various phenomena are finally summarised 
as follows. 

On account of the adaptation to a pupiparous existence—a pheno¬ 
menon connected with its strict and exclusive blood-sucking mode of 
existence—the larva is nourished within the uterus with a milky 
secretion, the principal elements of which are directly assimilable. 
There is no necessity for the epithelium of the digestive tract to 
perform any preliminary transformation of this food material and it 
thus limits its activity to the absorption of the nutrient products. 
But throughout the larval stage this activity is much more particularly 
directed towards the absorption of the fatty substances contained in 
the nutrient emulsion than to the absorption of substances of a protein 
nature. During the larval period the body thus becomes prematurely 
saturated with fatty materials while there is a noteworthy deficiency 
in albuminoid reserve elements. 

When the larva has left the maternal uterus and has ceased thus to 
obtain further nutrient material, the digestive epithelium has 
completely exhausted the fatty matter contained in the stomach 
cavity and the massive absorption of the soluble albuminoid principles 
filling this cavity then commences to take place, doubtless by 
means of dialysis. The commencement of pupation would therefore 
correspond, as regards the functioning of the mid-gut, with the 
normal pronymphal fasting period of ordinary fly larvae or maggots, 
and it is the stage during which the intestinal tract completes the 
absorption of ingested materials. This period, in the case of tsetse 
flies, is delayed for certain physiological, or rather physical, reasons, 
which are explained by the author. It takes place during the first 
two or three days of pupation. On account of the fact that the 
insect body is thus constrained to assimilate and elaborate a very 
considerable mass of nutrient material during a critical physiological 
period, whilst circulatory exchanges are absent, and respiratory pheno¬ 
mena are greatly diminished, a considerable degree of complication 
is added to the normal course of pupation. This brings about a marked 
lengthening in the duration of pupation and a striking diminution 
in the vital resistance of the pupa. The duration of pupation is, in 
the case of tsetse flies, almost five times as long in the same average 
temperature conditions as that of ordinary flies. Besides, the tsetse 
pupae are fragile and are very sensitive to any slight variations in 
temperature; this is probably attributable to the complexity of the 
physiological phenomena in the nymph. It thus follows that the 
rational method for combatting these insects consists in taking 
measures, such as clearing of pupal shelters, which have for their 
object the destruction of the pupae by the heat of the sun. 



Vol. 7. No. 4.] Diseases due to Protozoan Parasites. 


177 


From a purely biological point of view the study of the nutritive 
conditions in the case of the adults reveals certain curious facts. These 
particular flies, which represent, although living in a state of freedom, 
parasites as profoundly and entirely adapted to a blood-dietary as 
the so-called permanent ecto-parasites, owe the exclusiveness of 
their alimentary regime to a strict symbiosis with intra- and extra¬ 
cellular yeasts which develop in a specialised zone of the mid-gut. 
This symbiotic association, which we have found to be constant in 
Diptera developing in the same way as Glossina, enables one to 
understand at once all the peculiarities of the biological adaptation of 
these flies; that i3 to say, the pupiparity with all it3 bearings on the 
method of development of the larvae and the course of the nymphosis, 
as well as the peculiar role played by the tsetse flies in the develop¬ 
mental cycle of the trypanosomes and other blood parasites, a role 
which is the consequence of a dietary exclusively at the expense of 
vertebrate (strict haemaphayia). All these phenomena are so inter¬ 
related that it appears permissible to define all the general biological 
peculiarities of tsetse flies and other typical pupiparous diptera as 
the more or less direct result of their symbiotic existence with 
intestinal micro-organisms appertaining to the group of yeasts. 


Phipps (F. E.). Les Trypanosomiases dans la region de Carnot 
(Haute-Sangha). — Butt. Soc. Path. Exot. 1919. July 9. Vol. 12. 
No. 7. pp. 416-434. With 1 map. 

The first part of this paper deals with human trypanosomiasis in 
the district of Carnot, a township situated on the upper reaches of 
the Sanga River, South East Cameroons, about lat. 5° N., long. 16'5° E. 
The second part deals with animal trypanosomiasis in the same 
district. The native Hausas keep a small herd of cattle in order to 
provide meat for the Military Post situated there, and this herd is made 
up of animals imported regularly from the N’Gaounder6 districts. 
The animals, which are of the humped variety, are able to live quite 
well in this district during the dry season, but during the rainy season 
severe losses are caused by trypanosomiasis. Clinically they show 
intense wasting and progressive cachexia; sometimes the lymphatic 
glands are enlarged. 

Out of 21 head of cattle examined in June 1918, 16 showed trypano¬ 
somes in the blood. These trypanosomes showed very active and 
constant movement in the field of the microscope, but on the whole 
a small degree of translatory movement. After staining, two distinct 
forms could be observed, namely (1) a slender form with a pointed 
posterior extremity and possessing a free flagellum and (2) a thicker, 
more stumpy form with a blunted posterior extremity and also 
possessing a free flagellum, but as a rule this appeared to be shorter 
than in the preceding form. These two forms varied from 22 to 26/4, 
in length. No short forms without free flagellum were ever observed. 
Experimental inoculation showed that this organism was virulent 
in the case of a calf, but gave negative results in the case of the pig, 
goat, and guinea pig. The trypanosome would thus in all probability 
be T. cazalboui (T. vivax), the cause of the disease known in some 
parts of Africa as “ souma.” 
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According to Bouffard, enzootic centres of “ souma ” can only 
be created by the presence of tsetse flies, and Stomoxys and tabanids 
can only play the part of spreading the disease locally among the 
animals of a herd. Quite recently, however, van Saceghem (1916) 
[see this Bulletin , 1916, Vol. 4, No. 4, p. 159] has recorded cases of 
trypanosomiasis in cattle due to T. cazalboui var. pigritia in the Zambi 
region of the lower Belgian Congo, in which the agent incriminated with 
the transmission of the trypanosome was a variety of Haematopota, 
H. perturbans ; there were no tsetse flies in the infected districts. 
The author himself made a search of the Carnot region in an endeavour 
to detect the existence of tsetse flies, with no result. Moreover, the 
animals on arrival appeared to be in good condition and no trypano¬ 
somes could be found in them. In a neighbouring village, Baboua, 
the cattle belonging to the natives kept in good condition throughout 
the year; in a few examined no trypanosomes could be found. It 
would thus appear that the above-mentioned cattle became infected 
in Carnot or in its immediate environs. Stomoxys, however, are 
extremely numerous in this district. 

In order to explain the presence of the infection it is necessary 
to accept one of the following hypotheses.—(1) There are in existence 
some extremely limited tsetse areas, which might have escaped 
observation; this, however, is not very probable. (2) The cattle 
in crossing the area between Baboua and Carnot might have traversed 
some undiscovered tsetse area. (3) The game in the immediate 
neighbourhood of Carnot might constitute a reservoir which would 
infect the Stomoxys subsequently biting the cattle. 


Lanfranchi (A.). Sur la possibility du passage des trypanosomes dans 
le lait. [The Possibility of the Passage of Trypanosomes by the 
Milk.]— Arch. ltal. Biol. 1918. Aug. 10. Vol. 68. New Series. 
Vol. 8. No. 2. pp. 158-164. 

In 1916 Lanfranchi published observations which would show that 
in the case of dogs T. brucei, rhodesiense, and gambiense are capable 
of being excreted with the milk, and that in the case of the two first 
mentioned trypanosomes infection can be transmitted to the young 
by sucking infected mothers. A little later, Velu and Eyraud 
[see this Bulletin, 1916. Vol. 4. No. 4. p. 160] described the 
tr ansmiss ion of trypanosomes to puppies bom from a bitch infected 
with the virus of Moroccan horse trypanosomiasis. In the present 
paper, Lanfranchi describes a series of experiments upon rats, 
guinea-pigs, and a horse, in which attempts were made to transmit 
in the above manner T. brucei, rhodesiense, evansi, gambiense 
and a trypanosome which had been isolated from himself, 
T. lanjranchii. In these experiments the author endeavoured to 
ascertain whether the offspring when allowed to obtain nourishment 
by sucking the infected mother themselves became infected, whether 
it was possible to demonstrate the presence of trypanosomes by the 
examination of the milk, and whether it was possible to transmit 
the infection by inoculating the milk into the peritoneal cavity of 
rats and mice. In the case of three of the viruses employed ( brucei, 
evansi, and lanjranchii) the possibility of their passage by the milk 
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was demonstrated. In the case of the lanfranchii virus only, the possi¬ 
bility was demonstrated, in an experiment on one guinea-pig, of the 
offspring becoming infected when allowed to suck the infected mother. 
With the same virus it was shown in the case of the horse that it was 
possible to demonstrate the trypanosomes by direct examination 
of the milk under the microscope. In all the other cases the demon¬ 
stration of the trypanosomes was made by inoculating the milk into 
experimental animals. Confirmation was again obtained of the view, 
now almost universally admitted, that as a rule the trypanosomes 
do not pass directly from the mother to the foetus. The only example 
of a positive result of this nature—that of Sivori and Leclerc, in 
the case of a guinea-pig born from a mother infected with the 
“ caderas ” trypanosome—has only a relative value inasmuch as the 
uterus of the mother contained a dead foetus. 

From these researches the author concludes: 

“(1) That T. brucei, evansi, and lanfranchii can be excreted in the 
milk of rats; 

“ (2) That T. evansi and lanfranchii can be excreted in the milk of 
guinea-pigs; 

“ (3) That T. lanfranchii can be excreted in the milk of mares ; 

“ (4) That T. lanfranchii can be transmitted to the newly bom of 
guinea-pigs by sucking mothers infected with these trypanosomes.” 

i. Simons (Hellmuth). Beitr&ge zur Kenntnis der experimentellen 

Nagana. [Contribution to the Knowledge of Experimental 
Nagana.]— Zeitschr. f. Hyg. u. Infektionskr. 1918. Aug. 27. 
Vol. 87. No. 1. pp. 1-60. With 2 plates. 

ii. von den Velden (R.) & Simons (H. C. R.). Zur KUnik der 

experimentellen Nagana Ibe Hunden nebst einigen strahlenthera- 
peutischen Versuchen. [Experimental Nagana in Dogs—a 
Clinical Account with some Attempt at X-Ray Therapy.]— 
ibid. pp. 61-76. With 7 charts. 

iii. Moenckeberg (J. G.) & Simons (H. C. R.). Zur pathologisehen 

Anatomie der experimentellen Nagana bei Hunden. [The Morbid 
Anatomy of Experimental Nagana in Dogs.]— ibid. pp. 77-118. 
With 1 plate & 14 figs. 

i. In this paper Simons gives the results of a series of laboratory 
investigations upon the characters of Trypanosoma brucei. The 
strain used was the very virulent one utilised by Ehrlich in his 
investigations—the ferox strain—and since maintained in German 
laboratories. A minute description is given at the commencement of 
the paper of the methods of staining and of estimating the degree of 
infection in the experimental animals. In studying the morphology 
of the trypanosome the author noted that at the height of the infection 
parasites could be observed which differed somewhat from those usually 
described and when examined in the fresh state they were characterised 
by the presence of a short flagellum, no undulating membrane, while 
the cytoplasm was massed into a ball at the posterior end. These 
might correspond with the so-called amoeboid forms described by 
Plimmer and Bradford and Battaglia. These forms were seldom 
seen in mice or rats, but they were more often found in guinea-pigs 
and most often in dogs during an acute febrile attack or a few days 
before death. The time which passed after inoculation intraperi- 
toneally with the trypanosomes up to their subsequent appearance 
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in the peripheral blood was estimated in a number of experimental 
animals. Three rats, heavily infected with trypanosomes, gave 
birth to young rats which were all free from the parasite. 

Mice dead of trypanosome infection were placed immediately after 
death upon ice and allowed to remain on it for periods of up to 53 hours. 
Smears were then made from the heart and liver for microscopic 
examination and also emulsions for injection into susceptible mice. 
It was found that actively motile trypanosomes could be found in 
the dead mice for up to 29 hours, but in the case of a mouse which had 
been kept for 53 hours no living trypanosomes could be seen, although 
a mouse inoculated with an emulsion from the liver of this animal 
became infected with trypanosomiasis. The various changes in appear¬ 
ance of the organisms in the bodies of the dead mice are described 
and illustrated. They were found to retain their vitality and form 
longer in the liver than in the heart. 

The author then deals with the morphological and pathological 
changes seen in the trypanosomes after the injection of brilliant green 
into infected animals. The vacuolation, granulation, and disappearance 
of the bleph&roplast and the distortion of the trypanosomes are 
illustrated in a number of figures. It was found that small doses 
of this drug were capable of producing a well-marked prolongation 
in the life of the experimentally infected mice. Whereas control 
mice died in from 6 to 12 hours, mice injected with *2 c.c. of a -5 per 
cent, solution of this drug lived for up to 4£ days. The phagocytosis 
of trypanosomes seen in smears made from the spleen and bone marrow 
of mice, rats, and dogs, is next described. 

A series of experiments was next performed in order to ascertain 
the action of solutions of various compounds upon the trypanosomes 
in vitro. A minute account is given of the precautions necessary in 
order especially to obtain absolutely neutral reaction in the case of the 
apparatus used. The solutions were, (1) Ringer’s solution, (2) Ringer’s 
solution -f- *1 per cent, glucose, (3) Ringer’s solution minus calcium 
chloride, (4) Ringer’s solution minus potassium chloride, (5) Ringer’s 
solution minus sodium bicarbonate, (6) *9 per cent, sodium chloride, 
which acted as a control. The author summarises his results as 
follows:— 

“ 1. Ringer’s solution minus KC1 acts more favourably than normal 
Ringer’s solution with or without glucose. 

“ 2. Ringer’s solution minus NaHCO„, is about as unsuitable as normal 
Ringer’s solution with or without glucose. It appears as if the presence 
of the bicarbonate were one of the essential physico-chemical conditions 
for the trypanosomes. The harmful effect of a deficit of HC0 3 i6 seen 
after from 10 minutes to at the latest 1 hour. 

“ 3. Free OH appears to act harmfully. 

“ 4. Experiments with solution F confirm the importance of the bicar¬ 
bonate. Its much more favourable action than Ringer’s solution— 
(CaCl a + OH), and Ringer’s solution—KC1, is due to the presence of free 
carbonic acid. . . . 

“ 5. Erythrocyte and serum-free pure trypanosome cultures in Solution 
F. showed that solutions rich in trypanosomes were more favourable 
for the vitality of the parasites than solutions containing scanty parasites, 
probablv because from the cytolysis of numerous disintegrating trypano¬ 
somes the surviving individuals obtained material for the maintenance 
of life. The length of life in the rich trypanosome cultures was about 
2J days and in the scanty trypanosome cultures only about } day. 

“ 6. In the usual blood suspension (containing erythrocytes ana serum) 
the parasites lived in solution F up to 5 days. 
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“ 7. The calcium ion appears to be just as necessary for the activity 
of the trypanosome protoplasm as for that of heart muscle protoplasm. 

“ 8. The results obtained allowed of no conclusion as to whether the 
minimal hydroxyl-ion concentration in Ringer’s solution +(CaCl jl + OH) 
was more favourable or more harmful than Ringer’s solution +CaCl 2 
(neutral). 

“9. Similarly, it was not ascertained whether a concentration of -Oil 
or -02 per cent, of calcium chloride was the more favourable for the life 
of the trypanosomes.” 


The following is the formula for the author’s solution F. :— 
NaCl. 0*60 gm. 


NaHC0 8 
KC1 .. 
Ca(H a POJ 2 
Glucose 
H s O distilled 


0-40 gm. 
0-03 gm. 
0-03 gm. 
0-20 gm. 
100-00 gm. 


ii. In the first part of this paper the authors describe in detail the 
clinical symptoms shown by seven dogs after injection with the above 
ferox strain of nagana. Their descriptions contain very little that is 


new. 


The second part of the paper deals with attempts at curative treat¬ 
ment of the infected dogs by means of Rontgen rays. The spleen, 
hind quarters, the chest, and the spleen again were successively sub¬ 
mitted to the action of the rays, with apparently quite negative results. 

iii. In this paper the authors give a minute description of the post¬ 
mortem appearances of nine dogs that succumbed during the course 
of their investigations. The disease ran its course in the various 
animals in from 9 to 48 days. The most important lesion appears 
to be the considerable damage done to the blood and the haematopoietic 
system. As the result of the injury to the red and white corpuscles 
these bodies become ingested by the tissue phagocytes of various 
organs, which become enlarged owing to the marked multiplication 
of their cellular elements, especially endothelial cells. At the same 
time there occurs an enormous change in the lymphatic tissue of the 
body leading to a marked production in it of plasma cells. On account 
of the iron pigmentation, fatty degeneration of various organs, and 
the lesions in the bone marrow a pathological picture is produced 
similar to that of pernicious anaemia of man. Changes are also pro¬ 
duced in the kidneys due to the excretion of trypanosomes ; there are 
also changes in the central nervous system due to the direct action 
of the parasites. 

This injury to the host’s tissue is followed by injury to the trypano¬ 
somes themselves, this corresponding with the marked diminution 
in the number of organisms observable in the blood some time after 
injection. This injury to the parasites is revealed histologically by 
the appearance of the so-called amoeboid forms and their ingestion and 
digestion by the tissue phagocytes. The phagocytes soon become 
exhausted by this task with the result that the trypanosomes increase 
in number and again swarm in the blood stream. Reserve phagocytes 
now act upon the parasites, which again become decreased in number. 
This process is repeated until the whole phagocytory tissue of the body 
becomes used up or exhausted, so that afterwards innumerable appar¬ 
ently perfect trypanosomes are to be found within the blood vessels 
of the various organs; this, indeed, did appear in the case of one 
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of the authors’ dogs. As a rule, death would appear to be brought 
about in the more chronic cases as the result of the damage done to the 
animal body, especially to the haematopoietic system. However, 
when the action of the tissue phagocytes becomes completely exhausted 
new broods of trypanosomes may flood the blood stream; death 
then results as in acute cases through the occlusion of numerous 
capillary blood vessels. 


Noriega del Aguila (Miguel). Presencia en la sangrede los cheiropteros 
deLima,del Tripanosoma Vespertilionis(Bataglia 1904). [Trypanosome 
Found in Blood of Bats at Lima.] —Anales de laFacultadde If id.,Lima. 
1919. Mar.-Apl. Vol. 2. No. 8. pp. 134-141. With 2 plates. 
[Summarised in Jl. Amer . Med. Assoc. 1919. Sept. 20.] 

“ Noriega reports the finding of Trypanosoma vespertilionis in the blood 
of 7 per cent, of forty bats of the molossus species at Lima. He says that 
this is the third trypanosome identified in* Peru, the others being the 
lewisi and the duttani , found in 1904 and 1917, respectively.” 

Chagas (C.). Host of Trypanosoma cruei. — Fev. Med.- Cirurg. Brazil. 
1918. May. Vol. 26. No. 6. p. 220. [Extracted in Jl. American 
Med. Assoc., 1918. Sept. 21. Vol. 71. No. 12. p. 1015.] 

“ Chagas found that fully 45 or 50 per cent, of the armadillos—mammals 
which abound in Brazil—caught in regions infested with Chagas' disease 
contained the special causal trypanosome. The animal does not seem 
to be affected at all by the presence of the trypanosome although the 
latter is extremely virulent for man. The intermediate host, th! biting 
bug, Lamus megistus , may possibly be a parasite of the armadillo, as 
certain epidemiologic facts observed in Africa suggest that the trypanosome 
of African sleeping sickness can flourish under natural conditions 
in vertebrates other than man.” 


Bevan (LL. E. W.). Inoculation of Cattle against Redwater and 
Gall-Sickness. — Dept, of Agriculture, Salisbury, Rhodesia. 
Bulletin No. 316. 1919. Apl. 10 pp. Salisbury: Printed 

by the Argus P. & P. Co,. Ltd. 

The indigenous cattle of Southern Rhodesia although hardy and 
prolific are small and slow to mature, and before the exportation 
of cattle with a view to supplying the meat markets of the world 
can be contemplated it is necessary to cross these animals with 
imported bulls of good quality, of which there is an immediate 
shortage of at least 5,000 head. But the native stock, although 
very resistant and rendered immune to redwater and gall-sickness 
as the result of infection at an early age, are also harmfully affected 
by the continued presence of the parasites of these diseases in 
their blood. The losses due to the diseases caused by infestation 
with the so-called “blue” ticks are therefore very considerable, 
due to:— 

“ (1) Death of imported stock ; shortage of bulls for improvement of 
local stock ; loss of service to cows ; unsatisfactory calves from imported 
stock. 

“ (2) Heavy mortality in young stock from these and associated 
diseases (scour, etc.). 

“ (3) Loss of growth and delayed maturity. 

“ (4) Loss of milk and dairy products. 

“ On the basis of 10s. per head, the national loss from these causes well 
exceeds the enormous sum of half a million pounds per year." 
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The final remedy for these difficulties, it is stated, would probably 
be found in the total eradication of the “ blue ” tick by short-interval 
dipping, but until this has been systematically and universally 
applied for some time, there will be a period of transition during 
which the tick and the diseases transmitted by it must persist in 
certain parts of the country. Owners who have accordingly got 
rid entirely of the tick by dipping their cattle will meanwhile be 
at some disadvantage inasmuch as if these cattle are sold and 
transferred into areas in which dipping has not been carried out 
effectively they run the risk of contracting the above diseases in a 
very virulent form. 

In pre-dipping days at least 90 per cent, of all cattle imported 
for the improvement of local stock succumbed. From 1909 onwards 
attempts were made to immunise imported bulls by inoculating them 
with infected blood of low virulence; but these operations had 
sometimes disastrous results. However, in 1911 a more or less 
satisfactory strain was obtained, a large inoculation camp was erected 
at Letombo, and 66 British bulls, including many that have since 
established great reputations in the showyard, were inoculated. 
During the following year, over 70 animals were similarly treated, 
but the results were somewhat unfortunate as the subjects for 
inoculation included old cows heavy in milk, heifers in-calf, and 
highly bred extremely fat bulls. Next year the camp was closed 
down and a few animals treated at the stables at the Veterinary 
Research Laboratory. 

During the year 1918 a new inoculation camp was established as 
part of a scheme laid down for a Veterinary Research Station and 
accommodation for 29 animals in as ideal conditions as possible was 
therein obtained. Meanwhile, it is stated, by careful selection 
and sub-inoculations extending over a period of 10 years a strain 
of comparatively low virulence, but not so mild as to be inert when 
injected into suitable animals, was obtained for the purpose of 
vaccination. It is considered important that the inoculated 
animals should contract the disease inasmuch as it is only by recovery 
from infection that immunity is established. Since young animals 
possess at birth, and for some time afterwards an appreciable 
degree of resistance the inoculation has not to be performed too 
early, i.e., before they become susceptible to infection, or too late, 
when the reaction may be severe and retard their development. 
A chart is given indicating the age at which different breeds of 
cattle should be inoculated. The pure-bred progeny of imported 
parents should be treated at 3 months, three-quarter-bred at 4 
months, half-bred at 5 months, colonial-bred at 6 months, and 
native-bred at 9 months of age. The qualifications which render 
an animal suitable for treatment are :— 

“ (1) It should not exceed fifteen months of age. 

“ (2) It should not be fat, forced or pampered. 

. “ (3) Its breeding should not have been such as to have weakened 
its constitution. 

“ (4) It .should be delivered at the Inoculation Camp in good health,, 
and free from ticks.” 

After inoculation two periods of reaction may be expected, the 
first, during the second week, due to the redwater parasite, and the 
second, during the second month due to the gall-sickness parasite. 
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During these periods the animals should be carefully protected 
from exposure, extremes of heat or cold, wind, and rain. They 
should be allowed to receive their mothers’ milk in small quantities 
at a time, but at frequent intervals. Hand-reared calves or calves 
of poor mothers should receive a suitable milk substitute such as the 
following, which is suggested as a ration for a calf of from 160-200 
lbs. live weight. 


Mealie meal 
Crushed linseed 
Skim milk 
Hay 


in( $}Mixture per day, li pounds. 
,u /o' 

13 to 18 pounds per day. 

About 3 pounds. 


The Rhodesia Agricultural Journal. 1919. April. Vol. 16. 
No. 2. pp. 131-139. The Construction of Dipping Tanks for 
Cattle. Revised April 1919. 

The general recognition of the gTeat value of dipping cattle, both as 
a preventative against disease and for the maintenance of condition, has 
led to frequent demands for guidance in the erection and use of tanks, 
Much attention has been given to this subject and plans and specifica¬ 
tions, it is stated, are now approaching that uniformity which indicates 
finality, and differences of design are mainly in detail and not in prin¬ 
ciple. The chart representing the type of tank recommended for use 
in Southern Rhodesia is reproduced on the opposite page on a 
reduced scale. It is stated that while the drawings may be taken 
as generally applicable they are meant to serve only as an indication 
of the dimensions, specifications, and accessory requisites of a 
serviceable and economic dipping tank, and are subject to modifi¬ 
cation to suit individual ideas and circumstances. 

The site of the tank should be as near as possible to permanent 
water on firm and solid ground. Swampy ground should be avoided. 
If the site is level the space to be occupied by drip yards should be 
filled up with excavated material until sufficient rise is obtained to 
secure efficient drainage. The construction of the tank and accessories 
is then carefully explained in detail and a schedule is added in order 
to enable one to calculate the approximate capacities of a tank 
built according to the dimensions shown in the drawing. 

As proprietary dips are now generally used in Southern Rhodesia 
instead of the arsenite of soda or Natal Laboratory Dip it is recom¬ 
mended that the instructions supplied with each tin should be rigor¬ 
ously adhered to. The necessity for maintaining the dip at the proper 
strength is insisted upon. In order to compensate for loss of water 
by evaporation the level of the fluid should be accurately measured 
after each dipping operation and immediately before the next dipping 
the depth of fluid should be brought back to this level. Each animal 
takes away a quantity estimated at between one-half and one gallon of 
fluid, and water and dip must be added in the proper proportion to 
make up for this deficiency. It is in order to combat East Coast Fever 
infection in particular that the dipping of cattle is now enforced 
in South Africa, but the advantages that would accrue, from the 
eradication of gall sickness and redwater by the destruction of ticks 
as well as the immediate loss of condition caused by the ticks them¬ 
selves are also pointed out. The great reduction of the mortality 
amongst calves from diseases such as white scour, liver disease, etc., 
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in Rhodesia have also been regarded as the result of dipping. Except 
in the East Coast Fever areas where short-intervals are necessary, 
dipping as a general measure should be practised every seven days. 
Dipping at longer intervals is of very little value, the ticks transmitting 
East Coast Fever only remaining on an average four days on the live 
host. It is advisable to give working cattle a day’s rest after immersion 
in the tank, the best time thus being Saturday afternoon in the case of 
seven-day dipping. Opinions are divided as to the advantage of 
dipping in the case of milch cows. 

ii. Management of Dipping Tanks. [Sinclair (J. M.)]. ibid. pp. 

139-141. 

The directions given here, in order to maintain the arsenical content 
of the dipping fluid at a constant strength, have previously been 
referred to in this Bulletin [1918. Vol. 6. No. 2. pp. 93-94]. 

iii. Cattle Cleansing Ordinance 1918. ibid. pp. 141-142. 

According to this Ordinance “ an effective tick-destroying agent 
is defined as ‘ an aqueous solution containing the equivalent of *16 
per centum of arsenious oxide, or such other percentage of arsenious 
oxide or such other ingredients in such proportion as the Administrator 
may from time to time prescribe by notice in the Gazette.’ ” The 
dilutions required in the case of the arsenite of soda dip and four 
proprietary dips are given. The arsenite of soda dip is, 8 lbs. arsenite 
of soda (80 per cent, arsenious oxide) to every 400 gallons of water. 

iv. Arsenite Cattle Dip. How to mix. ibid. p. 142. 

Dissolve the arsenite in a sufficient quantity of hot water and then 
add water to make up to 400 gallons, stirring vigorously during this 
time. Although it may be most convenient to dissolve the arsenite 
in a few gallons of hot water this may be carried out in a short time 
with cold water by placing two or three pounds of the arsenite in a 
bucket full of water, stirring vigorously for 5-10 minutes, and then, 
after allowing any undissolved par'icles to settle the liquid is poured 
off into the tank. Then more arsenite should be added to that remain¬ 
ing in the bucket, which is filled up with water again ; this is repeated 
until all the arsenite is dissolved. It is important to weigh the arsenite 
accurately. For three-day dipping the weight of arsenite is 4 lbs. 
and for seven-day dipping 8 lbs. to every 400 gallons of water. 

v. Wastage of dip in dipping operations. [Sinclair (J. M.).] 
ibid. pp. 142-143. 

Owing to the high cost of cattle dip the conservation of fluid by the 
use of adequate draining pens is important and in this note figures 
are given to illustrate the striking diminution in wastage accomplished 
by increasing the length of the race or exit chute to the tank. 

vi. Directions for taking samples of dip. ibid. pp. 

In these directions the dip sample is stated to be best sent in a clean 
“ whisky ” bottle which is filled completely and securely corked. 
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Ii it is expected that the sample will take a week or more to reach the 
laboratory about 10 drops of sulphuric acid free from arsenic should 
be added to prevent oxidation en route. 

vii. A Dip-Tank Dredger, ibid. p. 144. 

The more important parts of this apparatus are illustrated in the small 
figure on p. 185. The scoop is dropped to the bottom near the middle of 
the tank, being held in place by means of an upright pole fitted to the 
attachment made for it at the upper end. At the plunge end of the 
tank two men hold on to the ends of the long wires attached to. the 
oblique part of the stays through the two small holes drilled in them. 
The scoop is then pulled forward along the floor of the tank and when 
full it is lifted out by means of the pole and two wires attached to the 
hinder part of the apparatus. The process is repeated as often as 
possible, working always towards the plunge end of the t ank where the 
greatest mass of deposit will be found. 

viii. Cattle Cleansing Ordinance, 1918. (Ordinance No. 9. 1918.— 
Promulgated 27th September, 1918.) ibid. pp. 144-147. 

According to the terms of this ordinance all owners of cattle in 
areas in which the “ Compulsory Dipping Ordinance, 1914,” now 
repealed, is in force, shall be required to dip their cattle and after a 
certain date to be fixed by the Administrator all owners of cattle, 
except in the case of certain native reserves or other areas chiefly 
inhabited by natives, shall be required to do likewise. Dipping at 
regular intervals of seven days, which may be extended in special 
cases up to 14 days, is insisted upon in the case of cattle, even those 
declared free from tick infestation. Tick infestation is defined as 
“ having 10 or more engorged ticks not being bont (Ammblyoma 
habraeum or variegalum) or bont-legged (Hyalomma aegyptium) ticks.” 
No movement of cattle shall be permitted from any area in which 
exemption from dipping is in force unless the cattle are twice cleaned 
within 14 days immediately prior to removal. Owners of land on 
which native owners of cattle reside may be required to provide 
facilities for dipping. Any owner ] may be required to construct a 
dipping tank at his own expense upon his land. 

Saunders (P. T.). Douchage pour la Destruction des Tlques & 
Antigues. [Spraying for the Destruction of Ticks at Antigua.]— 
Sta. Agron. Guadeloupe, Poirde-a-Pitre, Antilles Francoises, 1919. 
Bull. No. 1. pp. 31-35. 

Ticks have been for a number of years a serious drawback to cattle 
raising in the French Antilles, and very little appears to have been 
done in many Islands in order to combat them. The result has been 
that the tick has always gained more or less the upper hand. The 
method usually employed has been to remove the ticks either by 
hand or with a knife, the infested parts being then rubbed with a 
weak solution of a disinfectant fluid. This method has left much 
to be desired inasmuch as eradication thereby can only be partial and, 
moreover, in the case of the common tick found at Antigua—the 
“ gold ” or “ Senegal ” tick (Amblyomtna variegatum )—the mouth 
parts remain in the skin of the host when the tick is removed and 
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frequently cause a suppurating wound. During the tick season 
animals exhibit grave anaemia and loss of condition owing to the tick 
infestation. 

The author describes the construction of a spraying apparatus 
which after about twelve months use. has effected a great improvement 
in the condition of the cattle. The standard type of apparatus is 
erected in a kraal 84 by 75 ft. surrounded by a fence 5 ft. 8 inches 
high. The kraal is divided into two equal parts, viz., the receiving 
kraal and the drying kraal. The entrance chute to the apparatus is 
13 ft. long and the exit chute 15 ft. In the comer of the receiving 
kraal nearest the entrance chute there is an “ assembly ” kraal 43 ft. 
by 20 ft. The entrance and exit chutes to the apparatus are both 
furnished with sloping sides, are 1 ft. in width at the bottom, broadening 
to 3| ft. at the top, in order to prevent the animals turning back. 
The chute, which is cemented, is provided with apertures on both 
sides situated at about the height of the breast of an animal for the 
introduction of bars in order to hold back the animals if necessary. 
These bars are also useful in dealing with unruly animals. The 
bath itself, which is 12 ft. long, is made of galvanised iron ; it is 1 ft. 
broad at its base, and 3 ft. 6 inches at its upper part, and 6 ft. high. 
The tick-destroying fluid is administered in the form of a spray by 
means of very fine jets attached to pipes running through the interior of 
the apparatus, the spray from the jets emerging in fan-shaped fashion. 
The jets are situated at various angles in such a manner that the whole 
of the interior can be filled with a spray which is so effective that an 
animal passing through the bath would be drenched all over in a few 
seconds. The surplus fluid runs away through the floor of the appara¬ 
tus and passes through a series of filters composed of metallic gauze 
into the reservoir and can be employed afresh. Sometimes dust and 
debris, especially from the animals’ feet, block up the jets, but the 
obstruction can be easily removed. 

The spraying fluid is pumped from a reservoir situated at the side 
of the apparatus by means of a pump which necessitates the 
employment of two men in order to maintain a constant high 
pressure. The reservoir is made of galvanised iron furnished with 
an indicator to show the volume of fluid. 

The floor of the kraal is composed partly of stone and partly of 
earth and is free from all vegetation. 

The preparation used for spraying was made from a proprietary 
mixture “ Coopers New Cattle Dip,” a sample of which when analysed 
gave 19 3 per cent, arsenic in the form of arsenious oxide. In Antigua 
a solution made by mixing one part of the powder with 140 parts 
of cold water was considered effective. Inasmuch as the surplus 
liquid drains away through the gauze filter back into the reservoir, 
and each animal treated carries away about half a gallon of liquid on 
its skin, the cost of spraying per head is very small—about 0‘03 franc 
per head for each spraying, or an annual cost of 1 franc 80 per head. 

In the case of animals sprayed for the first time the operation is 
repeated in ten days; those that have been sprayed several times 
are re-sprayed at intervals of about three weeks. It was estimated 
that on one occasion 73 head of cattle passed through the apparatus 
in seven minutes and were effectively and completely sprayed. In 
ordinary w eather conditions the animals are dry after 10 to 15 minutes. 
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With few precautions the number of accidents may be reduced so 
as to be almost negligible. Hitherto cattle only have been sprayed 
by this means and after a second or third spraying no ticks were found 
on animals so treated. It is suggested that horses and mules might 
with advantage be similarly treated. The total cost of the spraying 
apparatus and the material necessary for erecting the kraals is 
estimated not to exceed £70. 

Mohler (J. R.). Tiek Eradication Plans for 1919.— Jl. American Vet. 
Med. Assoc. 1919. Mar. Vol. 54. [New Series, Vol. 7.] No. 7. 
pp. 745-748. 

In this address the Chief of the Bureau of Animal Industry briefly 
reviews the progress of tick eradication in the United States since 
1905, and expresses the hope that the year 1919 may be the most 
successful there has yet been in this work. The need for continuous 
efforts in educating stockbreeders upon the importance of the campaign 
is insisted upon. It is remarked that those who still oppose tick 
eradication are learning every day that their attitude results in 
pecuniary loss to themselves. Tick eradication in the past two years 
has been notably successful. In 1917 the 70,754 square miles released 
from Federal Quarantine far surpassed the record of any previous 
year. And, again in 1918 a still larger area, 79,217 square miles, was 
released. During these years the livestock production of the South 
has shown a great increase. With the new State-wide compulsory 
dipping law in Texas, which becomes effective in the last zone of that 
State in 1922, it is hoped that the Federal Quarantine can be entirely 
lifted from American territory at the end of 1923. The area still 
under quarantine is 270,036 square miles; of this, it is hoped that 
90,000 square miles may be cleared during 1919. 

Ungermann (E.). Zttchtung der Weilschen Spirochaete, der Recur, 
rens-und Htthnerspirochaete sowie Kulturversuche mit der 

Spirochaeta pallida und Trypanosomen. [The Cultivation of the 
Spirochaetes of Weil’s Disease, Relapsing Fever, and Fowl 
Spirochaetosis, together with Experiments upon the Cultivation 
of Spirochaeta pallida and Trypanosomes.}— -Arh. a. d. kaiserl. 
Ge8undheitsamte, 1918. Oct. Vol. 51. No. 1. pp. 114-158. 

The medium used by the author for the cultivation of spirochaetes 
consists of freshly obtained sterile serum, undiluted or diluted with a 
small quantity of normal saline solution or Ringer’s fluid. The liquid 
is distributed in test tubes, 5 cm. long by -9 cm. in diameter, and heated 
for half an hour at 58 to 60° C. The medium in each tube is then 
covered with sterile liquid paraffin. Rabbit serum appears to 
constitute the best medium but other animal sera may also be used. 
The most uniform and certain results were obtained with serum pro¬ 
cured from young animals. The spirochaetes of Weil’s disease, 
S. obermeieri, S. duttoni, and the S. gallinarum can, it is stated, be 
cultivated through a long series of passages in this medium with as 
much ease as Bacillus typhosus in broth. 

The cultural characters of these spirochaetes in this medium are 
fully described. The fowl spirochaete, for example, was transplanted 
140 times in this medium over a period of two years ; it grew equally 
< 609 ) 
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well at 37° C and at 30° C, but remained alive longer at the latter 
temperature. The organism is best transplanted every five days, 
and it then maintains its virulence for a considerable time. The 
spirochaete multiplies only by horizontal fission and divides in most 
cases into two, and exceptionally into up to five, new elements. 

The pathogenic trypanosomes could be maintained alive in the 
above culture medium for up to about 24 days. In primary culture 
they showed appreciable multiplication during the first few days. 
In subsequent transplantations, however, no multiplication could be 
observed. A temperature of from between 25° and 30° C. appeared 
to be the most suitable. Multiplication took place by longitudinal 
division and dividing forms could be seen which later became massed 
together in clumps. 

Little (Arthur). The Tampan or Poultry Tick. —Rhodesia Agric. Jl. 
1919- Feb. Vol. 16. No. 1. pp. 42-44. 

The best methods of dealing with Argas persicus in Rhodesia are 
described. This is undoubtedly the worst insect pest among poultry 
in South Africa. There is not much doubt that the tick was introduced 
into South Africa from India. It is also found in Australia and New 
Zealand, into which countries some say it was introduced from South 
Africa. Many poultry keepers are unaware that these ticks are present 
in their fowl-houses; during the day they can be easily detected by 
pushing the blade of a knife into the cracks in the woodwork, and 
if ticks are present, blood can be seen on the blade when withdrawn. 
During the night the ticks emerge. 

The life-cycle of the parasite is briefly described; it can live for 
very long periods without food, possibly as long as two years. An 
adult tick can travel considerable distances along fences and trees and 
thus pass from one fowl-house to another. Another common source of 
infection from one part of the country to another is tick-infested 
coops, sacking and crates, or the movement of fowls carrying larvae. 
In Australia it is prohibited by law to allow these ticks to infest any 
house, birds, trees, etc., or to sell any poultry infested or even from 
infested premises. Fowls, crates, and other objects found infested are 
at once destroyed and the owner fined from £5 to £100. 

Fowls, turkeys, pigeons, and some wild birds are subject to the 
disease—fowl spirochaetosis or fowl spirillosis—caused by the bites 
of these ticks, but more especially fowls, as the other birds are more 
restless at night. If a bird infected with this disease, that is, one 
infested with larvae, is treated immediately by dipping in a solution 
of warm water and 5 per cent, paraffin and soapsuds, or in a solution of 
10 per cent. Jeyes’ fluid or similar disinfectant in warm water, and then 
removed to clean quarters there is a chance that it will recover, but as a 
rule the disease has taken such a strong hold that there is little hope 
of recovery. A recovered bird becomes immune. One thus frequently 
finds birds in good health in sheds infested with ticks, but susceptible 
birds when introduced immediately sicken and usually die. 

The attempted cleansing of tick infested sheds when they are 
made of grass, straw, or similar material is not recommended. It is 
better to bum them. Sheds made of corrugated iron are best dealt 
with by placing a quantity of straw inside and setting fire to it so as to 
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make the buildings as hot as possible. Brick or wooden houses should 
be first dealt with by using a plumber’s blow lamp, the flame being 
directed into all cracks and crevices, which should then be sprayed 
with a 20 per cent, solution of Jeyes’ fluid, or simil ar disinfectant in 
water as hot as possible, or with a similar solution of paraffin and 
soapsuds. Several birds are then introduced into the shed at night 
and if any ticks are noticed both operations are repeated next day 
and again each day until no ticks are discovered after dark. All 
coops, nest boxes, perches, etc., should be immersed for several days 
in the above solutions or in a dipping tank ; all infested trees should 
be cut down and fences removed; the ground on which the sheds 
stand should be saturated with paraffin. Other disinfectants that 
can be used, although more expensive than the above, include :—a 10 
per cent, solution of carbolic acid, or a 10 per cent, solution of caustic 
potash or caustic soda, in the use of both of which great care is 
necessary, or a 20 per cent, solution of lysol. 

As preventive measures all birds newly received should be at once 
dipped and the routine dipping of all birds at least once a month 
should be practised. 


Bruce (E. A.). A Preliminary Note on a New Coccldlum of Rabbits.— 

Jl. American Vet. Med. Assoc. 1919. Sept. Vol. 55. (New 
series, Vol. 8.) No. 6. pp. 620-621. 

In this short note Bruce claims to have discovered another coccidium 
in the intestinal tract of rabbits in British Columbia. It is especially 
pathogenic for young rabbits, often causing the loss of a whole litter. 
The symptoms appear to be similar to those caused by the common 
coccidium, E. stiedae. Three cases were seen in which infection was 
mixed, E. stiedae being present as well as the coccidium under con¬ 
sideration. 

The life cycle of the parasite may be completed in as short a time 
as five days. Oocysts kept in 3J per cent. pot. bichromate were 
infective six months after having been passed. These oocysts were 
generally oval in shape and varied greatly in size, from 11 '62^ to 
24‘90/z in width, and from 15'77/t to 39'84/i in length. The wall is 
thick and in the larger specimens is of a well marked pinkish-orange 
colour. Many show an excess of material comprising the outer wall, 
which may be observed at any part, even extending over the whole 
length of the cyst and projecting outwards for several microns, but is 
commonest towards the narrow end where a large micropyle is present. 
The oocyst contains four dizoic spores together with a very well 
marked globular residual body composed of a large number of granules. 
This residual body is seen as soon as sporoblast formation begins and 
is as large or even larger than the individual sporoblasts. It is spherical 
and retains its shape until the sporozoites are formed, when it some¬ 
times disintegrates. The sporocysts contain a well-marked residuum. 
The nucleus of the sporozoite is of a delicate pink colour. 

The author holds that this coccidium is different from other species 
of the genus Eimeria on account of the extreme variation in size of the 
oocysts, the pinkish-orange colour of its larger oocysts, the excessive 
formation of the material for the oocyst wall, the pink colour of its 
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sporozoite nucleus, and the presence of a very well-marked globular 
residual body. It is stated that a series of drawings representing the 
exogenous forms is now ready, but that their publication is being 
deferred pending completion of the study of the whole life-cycle. 

Cbaig (J. F.). Intestinal Coceidlosis of Cattle.— Vet. Record. 1919. 
July 12. Vol. 32. No. 1618. pp. 11—12. With 1 plate, 
comprising 3 figs. 

Samples of faeces were received from two 2-year-old heifers from 
a certain district in Ireland ; the faeces were black, fluid, foetid, 
mixed with fluid blood and contained a number of blood clots 
varying in size from a pea to a human fist. The oocysts, which 
were very numerous in films made from the blood clots, were for 
the most part rounded in form but ovoid varieties were not 
uncommon. The largest forms were egg-shaped and were as much 
as 32/i long and 24^ broad, but the number of these large forms 
was small. The greater proportion of the oocysts was circular 
or nearly circular in outline and varied in size from 16 to 18^ long 
by 14 to 16^ broad. The smallest forms were oval, occasionally 
circular in outline, and their dimensions were 12 to 14 p in length by 
12^ broad ; their capsule was much thinner than in the larger 
forms and they were completely filled with granular contents. 
In a few of the smaller ovoid oocysts there was a slight dimple or 
depression at the broad extremity of the capsule. 

The author next details the history and symptoms exhibited in 
the outbreak in question together with the mode of treatment 
employed. The history suggests that intestinal coccidiosis of 
cattle is not rare in one district in Ireland. 

[Two forms of oocysts, viz., a small rounded form and a larger 
distinctly ovoid form, occurring more rarely, were described bv 
Smith (Theobald) and Graybill (H. W.) as affecting young calves 
in New Jersey, U.S.A. These authors considered the differences 
in morphology of these two kinds of oocysts to be sufficient to 
warrant their classification into two distinct species of coccidia. 
(See this Bulletin, 1918, Vol. 6, No. 3, pp. 141-145.)—Ed.]. 

Kofoid (Charles A.), Boeck (W. C.), Minnich (D. E.) & Rogers 
(J. H.). On the Treatment of Giardiasis in Rats with Arseno- 
benzol. — Jl. Med. Res. 1919. Jan. Vol. 39. (New Series. 
Vol. 34.) No. 3. pp. 293-299. 

The intestinal tract of tame rats is frequently infested by a protozoan 
organism belonging to a species of Giardia (Lamblia) morphologically 
identical with G. intestinalis of man. The human infection has 
been transmitted experimentally by Fantham and Porter (1916) 
and Yakimoff (1917) to mice. The former authors consider rodents, 
especially rats and mice, as carriers of this parasite, which they allege 
to be the causal organism of the “ trench diarrhoea ” in man in Gallipoli 
and Flanders. 

The flagellate ordinarily found in house mice and field mice is 
G. muris, which is less pathogenic to its hosts than is the virulent 
organism of trench diarrhoea ; it is also morphologically different 
from the human parasite. The latter is quite similar morphologically 
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not only to the organism of the rat but also to the Giardia (G. tnioroti 
Kofoid & Christiansen) of the meadow mouse, the “ Dachshund-rat ” 
of the trenches. However, there are slight differences in the morpho¬ 
logy of the cysts, and the distribution of the parasites in the intestine 
of the meadow mouse and of the rat is entirely different. In the 
latter animal single and binary cysts only have been found, and binary 
cysts may occur as far up as the jejunum. In the meadow mouse, 
on the other hand, binary cysts occur only from the colon downwards, 
and multinucleate cysts are not uncommon. It would thus appear 
that there are several distinct species of Giardia in mammals and that 
these may be experimentally transmitted from one host to another. 

It was found that Giardia did not produce diarrhoea in laboratory 
rats in California although there might be local flaccidity, and discolora¬ 
tion and distension of the intestine at the seat of maximum infestation. 
The organism was found to run a somewhat regular cycle of spore 
production in the intestine, the intervals between the maximum and 
the minimum production of spores being from 6 to 7 days. This 
would probably explain Dobell’s contention that the chances are 
7 to 1 against infection being detected on any one examination in the 
case of Giardia in man when diagnosis is based upon the discovery 
of cysts in the faeces. A cycle corresponding with that found by 
the authors in the case of the rat was discovered by Porter in the 
case of the human infection. 

The high degree of resistance to therapeutic treatment of flagellate 
infections of the intestine is well known. Bismuth subnitrate, bismuth 
salicylate, and parafuchsin were found to have no curative effect 
upon giardiasis in rats. A series of tests was undertaken by the 
authors upon the effect of arsenobenzol upon this condition, using 
animals known to have carried infections for some time and tested with 
doses given in varying amounts and numbers of treatments. Yakimoff, 
Wassillewski, and Zwiekoff (1917) treated giardiasis in white mice, 
presumably caused by G. muris, with salvarsan intravenously in doses 
of 1 c.c. of a 1 in 300 to a 1 in 1,200 solution per 20 grammes 
body weight. The animals were examined post-mortem in from 10 
to 110 days later and were found to be free of the parasites in all 
cases in which the solutions used were from in 1 in 300 to 1 in 1,000, 
but they were present when the strength of the solution used was 1 in 
1,200. The other common intestinal flagellates of mice, Octomitus, 
persisted. No exa min ations of the faeces were apparently made in 
the interval between treatment and post-mortem examination. 
Since Giardia is cyclic and living forms are sometimes difficult to find 
in mice after natural death the validity of these authors’ conclusions 
becomes questionable. 

The results of the experiments carried out by Kofoid and his 
co-workers upon giardiasis in laboratory rats were, however, confir¬ 
matory of the Russian authors’ conclusions. The rats used were 
proved by daily examination for four weeks prior to treatment to be 
carrying Giardia. The faeces of the rats was subsequently examined 
every other day for from seven to ten weeks after treatment and on 
post-mortem. Treatment was given by injection into the femoral 
vein. During this treatment the rats were kept in a place where 
infection prevailed, without special precautions to prevent re-infection. 
The rats were found to withstand treatment with arsenobenzol by 
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injection into the femoral vein of doses comparatively four and eight 
times the size of the human dose (that is, in doses of 2 c.c. of 0-5 to 1 
per cent, solution per rat). Single doses of this size appeared to be 
lethal to the Giardia, suspending cyst formation within a few days or 
gradually reducing the infection to nil within a few weeks. Smaller 
doses sometimes reduced the number of cysts in the cycles. Single 
doses corresponding with the human doses had little or no effect; 
the effect of repeated doses of this amount is not at present known. 
Thus arsenobenzol appeared to be specific for Giardia m rats, but not 
for Octomitus, Trichomonas, or Amoeba. 

Tyzzer (Ernest Edward). Development Phases of the Protozoon of 
“Blackhead" In Turkeys.— Med. Res. 1919. May. Vol. 40. 
No. 1. pp. 1-30. With 3 plates (1 coloured) comprising 32 figs., 
& 2 text-figs. 

At the beginning of this paper Tyzzer gives a somewhat drastic 
critical review of the literature that has appeared upon the nature 
of the causal agent of the so-called “ blackhead ” disease of turkeys, 
a parasite described originally by Theobald Smith (1895) under the 
name Amoeba meleagndis ; the generic name Amoeba was used 
because the parasite appeared to differ from amoebae less than from 
other protozoa, but the possibility of its relationship to the flagellates 
of the turkey’s caeca was suggested. 

In 1915 Smith drew attention to forms which represented a multiple 
agamic division and suggested that multiplication of the parasite 
might take place within phagocytic cells, which probably carried the 
parasites to the liver through the portal circulation. 

Hadley (1908, 1909) stated that the disease was caused by a 
coccidium of which the parasite described by Smith represented only 
a portion of the life-cycle, and that this coccidium also caused white 
diarrhoea in turkeys and some cases of roup in fowls. 

Later, in 1916, this author became convinced that the blackhead 
parasite was in the nature of a flagellate of the genus Trichomonas 
[see this Bulletin, 1918, Vol. 6, No. 2, p. 72], a flagellate found 
in the intestine of all poultry as well as most other animals, and hence 
that the “ intestinal flagellatosis ” could not be regarded as an 
infectious disease; successful infection would depend upon factors 
present in the host, and thus having gained the ascendency the 
flagellate became a destructive cell parasite. 

The fact that the disease may be produced in healthy flocks by the 
introduction of infected birds is not taken into serious consideration 
according to this view. Hadley figured intermediate stages between 
the trichomooads occurring within the caeca and the forms found 
in the infected tissue ; according to Tyzzer these so-called intermediate 
forms show no resemblance to the blackhead organism. Moreover, 
Hadley’s interpretation of the mode of invasion of the parasite is 
regarded as fallacious; in one case the separation of the epithelium 
was taken as evidence of invasion while in another it was taken as 
evidence of the escape of the flagellates from the tissue. The 
organisms taken to be encysted forms of the flagellate are regarded 
by Tyzzer as blactocysts derived from the caecal contents, and 
their situation beneath the epithelium might be accounted for by a 
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disturbance of relations in the course of the preservation of the 
tissue. 

Although such organisms have frequently been mistaken for the 
developmental stages of Trichomonas it is now generally agreed that 
they represent a distinct type of organism, i.e., Blastocystis enterocola, 
B. hominis, etc., probably of a vegetable nature. The cysts noted by 
Smith (1915) in the faeces of turkeys and regarded as probably 
encysted amoebae were evidently of a similar nature. The observation 
of Kofoid and Swezy (1915) that trichomonads sometimes ingest 
small blastocysts probably accounts to some extent for the confusion 
of the two species. 

Conjugation in threes as well as in pairs which, according to 
Hadley, occurs in the trichomonad stage has not been shown to occur 
in the genus Trichomonas or other related flagellates. Multiplication 
in the tissues was said to take place by “ autogenous spore formation ” 
but this term is not understood. 

Hadley regards the parasites which were formerly thought to 
be stages in the development of the coccidium found in turkeys 
as stages in the life-cycle of Trichomonas, but it is admitted that 
the disease might be complicated by coccidiosis and also by the 
presence of two species of amoeba said to be identical with those 
cultivated by Walker (1908) from turkeys’ intestine. Tyzzer holds 
that the description of these amoebae does not coincide with any 
of those described by Walker, but would appear to apply to a true 
non-pathogenic Entamoeba which occurs commonly in turkeys and 
fowls. Thus with regard to the blackhead parasite Tyzzer contends 
that Hadley “ has thus far failed not only to establish its identity 
with any species of trichomonas but also to demonstrate any features 
characteristic of this genus.” 

Jowett (1911) identified the blackhead parasite in South Africa 
as Trichomonas eberthi, Kent, although he found this flagellate in 
healthy as well as in diseased birds. This author stated that the 
word “ infectious ” as applied by Smith to the disease was a misnomer, 
since the condition was not readily communicated from diseased to 
healthy birds. However, among preventive measures he advocated 
the isolation or, better, the killing of all birds in which the disease 
appeared. 

The material used by Tyzzer in his investigations was derived from 
five infected turkeys of various ages, killed at various stages of the 
disease. The tissue was fixed immediately in either Zenker’s fluid 
or Schaudinn’s fixative on killing the bird. The most useful stains 
for sections were Mallory’s phosphotungstic haematoxylin, and 
eosin followed by Unna’s methylene blue. Films were stained by 
McJunkin’s modification of the Giemsa method and by both Heiden- 
hain’s and Delafield’s haematoxylin after fixation in Zenker’s fluid. 

The parasite was found in several species of birds in addition to the 
turkey. Numerous specimens of the ruffed grouse, reared in captivity, 
were found to have succumbed to this disease; the disease was also 
noted in a number of quail obtained from the same source. A slight 
infection of the caecum and extensive involvement of the liver was 
found in a common chick not more than four weeks old, and slight 
lesions were also found in one of the caeca of a two year old hen, 
obtained from a flock which had never been exposed to turkeys and to 
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which no fowls had been added for a period of somewhat over a year and 
a half ; the fact that the lesion in this case was minute suggested that the 
parasite might occur in fowls without producing symptoms. Attention 
is called to the similarity of the fauna of the turkey’s caeca with that 
of the common fowl. The author summarises his investigations as 
follows :~ 

44 The parasite, Amoeba meleagridis Smith, presents a variety of forms 
which it would be difficult to identify except for the constant presence 
of an extranuclear body. From this are derived the division centres and 
a well developed paradesmose which may stretch from side to side of 
the dividing cell. Binary nuclear division of a character similar to that 
described in trichomonads is encountered frequently. No indication of 
any process of multiplication other than binary division has been found. 

44 Motility, as observed in the warm chamber, is of the nature of amoeboid 
motion of a slow rate. A large proportion of the organisms examined 
show no motion. 

“ The various forms assumed by the parasite and their relationship 
to the pathological process indicate distinct phases of development. 
In the invasive phase, the parasite may ingest solid particles as food, 
and migrates freely through the tissues. The vege tative phase is character¬ 
ized by its small size, acidophilic cytoplasm and by encystment. 

44 Multiplication by binary division is most active in the invasive 
phase, continues in the vegetative phase and ceases in the resistant phase. 

44 Contrary to Hadley’s claim, Amoeba meleagridis should not be regarded 
as a cell parasite. Although it migrates freely through the tissues, it 
does not occur within cells except after motility is lost, when it is soon 
phagocyted. Within cells the reaction of the organism is purely defensive ; 
—multiplication ceases, it decreases in size and develops a resistant 
membrane. 

44 As Smith has pointed out, this infection furnishes a remarkable 
example of the production of extensive destruction of the tissues of the 
host through pressure exerted by a rapidly growing parasite. 

44 Supplementing the presence of morphological characteristics not 
seen in any of the amoebae, the daily feeding of Chaparro amargosa, 
a drug having definite amoebic(id)al properties, has failed to prevent 
infection in young turkeys when exposed to infected birds. 

44 While the parasite shows a type of nuclear division similar to that of 
trichomonads and an extranuclear body resembling a blepharoplast, 
various other features characteristic of trichomonads have not been 
demonstrated. No intermediate forms connecting this parasite with the 
trichomonads associated with it in the caeca have been observed.” 


DISEASES DUE TO METAZOAN PAKASITES. 

Yoshida (Sadao). On the Development of Ascaris lumbricoides , L.— 
Jl. Parasitology. 1919. Mar. Vol. 5. No. 3. pp. 105-115. 
With 1 plate comprising 14 figs. 

Development of uninjured fertilised eggs. Leuckart reported 
that in the hot summer months the eggs may develop and form 
embryos in two weeks. In the author's experiments 15 to 18 days 
was the minimum length of time, and in the great majority of the eggs 
30 days was necessary even in the summer months. Widely varying 
stages of development were found in a single culture; the optimum 
temperature was 28° to 34° C., room temperature being favourable 
to rapid development during the summer. 
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Lutz, Epstein and others proposed various means of producing 
an embryo within the shell; in the experiments described in this 
paper the method adopted was as follows. A sample of fresh faeces 
mixed with water is put into a large test tube or small beaker and 
the mixture stirred with a glass rod and filtered through a sheet of 
gauze. The sediment remaining in the test tube is mixed again with 
water and the filtration repeated. After this process has been re¬ 
peated two or three times most of the eggs are found in the filtered 
fluid, from which they are collected by centrifugation. By removing 
the rubber plug from the bottom of the short tube used the egg 
masses deposited are easily transferred into Petri dishes or other 
shallow vessels. A small quantity of aseptic moistened sand is 
added and the dish covered with a piece of gauze and a glass cover 
to protect the contents from flies, and at the same time to allow 
free admission of air. This culture method is stated to be quick, 
easy, and safe. The eggs are easily separated from the sand on 
account of their difference in specific gravity. The dishes are put 
into an incubator at a temperature of 28° to 34° C. in the winter 
or left at room temperature in the summer months, and must be 
kept moist. Exposure to strong direct sunlight checks development 
and if continued will kill the eggs. 

When development is complete the full grown coiled embryo within 
the shell is very active especially in a warm temperature. Such 
eggs are said to be mature and are able to infect the body of the 
host when taken into the alimentary canal. A number of experiments 
were performed on guinea pigs and rats to show the non-infectivity 
of unripe eggs. 

Both stomach and intestine have been suggested by various authors 
as possible hatching places of the ripe eggs in the animal or human 
host. A number of experiments in this connection were performed 
on guinea pigs, rats, and mice. It was found that ripe eggs placed in 
0 - 8 per cent, salt solution and incubated at 38° C. for five days did 
not hatch or when incubated for six days at 37 to 38° C. in gastric 
juice. The experiment was repeated with a one per cent, solution 
of sodium bicarbonate as a medium with the same results. It was 
impossible to draw from feeding experiments any conclusion with 
regard to the hatching place of the eggs though the evidence, combined 
with that of previous investigations, favoured the small intestine. 
The average time of retention in the animals appeared to be from 
two to five, usually three, days. There were always some mature 
eggs among the greater number of immature eggs evacuated. It 
is assumed that these apparently fully matured and healthy eggs 
were internally injured in such a way as to make further development 
impossible. 

To obtain a heavy infection with Ascaris larvae it was necessary 
to use large quantities as completely developed as possible [40 days 
or more]. It is suggested that the failure of many investigators to 
observe development within the animal host was perhaps due to lack 
of recognition of this point. 

It seemed probable from these experiments that ripe eggs hatched 
in the intestine of the animal within 12 to 19 hours, after which the 
larvae migrated into the other organs, particularly the liver and 
lungs. A further series of experiments indicated that the completely 
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matured eggs hatched in the intestine whence the larvae migrated 
to the liver, lungs, and trachea returning finally through the pharynx 
to the intestines. The liver was apparently not affected by the larvae 
but the lungs usually showed considerable haemorrhage. The larvae 
that finally reached the intestine in these animals were apparently 
not able to develop into the adult form there, being voided with the 
faeces within a few days, presumably because the animal was not 
the normal host of the parasite. 

A considerable number of experiments were carried out on 
guinea pigs in order to determine the period during which the larvae 
appeared in the various organs. They were first found to appear 
in the liver on the second day (about 44 hours after feeding) and they 
were present until the sixth or seventh day, being most abundant 
on the third, fourth and fifth days and disappearing after the eighth 
day. The larvae were first found in the lungs on the third or fourth 
day and a few persisted even to the 14th or 15th day after feeding. 
They were most abundant from the sixth to the eighth day. In the 
trachea the larvae appeared first on the fifth or sixth day and persisted 
as long as they are present in the lungs, being most abundant on the 
eighth and ninth days. From the trachea they migrated into the 
mouth and thence down the alimentary tract of the host. The 
appearance of larvae in the alimentary tract began after the eighth 
day. They were rarely found in the oesophagus, stomach, and small 
intestine, apparently passing rapidly through these parts, but they 
accumulated in the caecum and large intestine, where some of them 
were found dead. All were sooner or later voided in the faeces. 
Severely infected lungs were almost always haemorrhagic, consolidated 
and dark brown in colour. Epistaxis was not encountered in the 
animals of these experiments. 

Further experiments were made on the cat, rabbit, and monkey, 
from which it was concluded that the same phenomena regarding 
migration probably occurred in any animal fed with the larvae. 

A few experiments were performed in order to determine whether 
the infected animal obtained any protection against a second infection 
with the larvae. A rabbit and a guinea pig that had recovered from 
earlier infections apparently had no protection against subsequent 
ones, but in the case of two further experiments on guinea pigs the 
result was not clear. 

With regard to the mode by which the larvae may pass from the 
intestine to the fiver there are three courses which suggest themselves, 
viz.: (1) by the blood vessels distributed on the wall of the alimentary 
canal; (2) by the common bile duct; and, (3) by penetrating through 
the intestinal wall and through the surface of the liver. The result 
of one experiment appeared to suggest that the last mentioned route 
was the most probable one but none of the author’s attempts to 
determine this point was successful. Between the fiver and lungs 
two courses of migration may exist, viz.: (1) via the blood vessels, 
and (2) via the diaphragm. Two experiments seemed to favour 
the former course, but another experiment suggested that the latter 
course was possible. 

The writer performed a human feeding experiment upon himself, 
swallowing 35 larvae of various sizes taken from the lungs of a guinea 
pig that had been infected by feeding twice, on the seventh and 
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eighth days, previously. Examinations of the faeces for eggs during 
the following three months proved negative probably, it is suggested, 
because the larvae were not completely developed. Hence, larger 
larvae from the lungs or trachea were used in the second experiment. 
Five specimens (2 mm. long) taken from the lungs of a guinea pig 
killed on the eighth day after feeding were swallowed. Nineteen 
days subsequently 50 specimens were ingested, 1*61 mm. long, and 
taken from the trachea of a guinea pig killed on the ninth day after 
feeding. Examination of the faeces for eggs during the two months 
following upon this last feeding proved negative. However, 75 days 
after the last feeding numerous eggs were present in the faeces and 
subsequently it was often possible to find them; as there was no 
other explanation of the infection it was held to be reasonably certain 
that it was the result of these experiments. 

The author concludes the paper by giving a number of data 
concerning the morphological changes in the larvae during develop¬ 
ment. 

Ransom (B. H.) & Foster (W. D.). Recent Discoveries concerning 
the Life-History of Ascaris lumbricoides. — Jl. Parasitology. 
1919. March. Vol. 5. No. 3. pp. 93-99. 

The authors first refer to the series of notable papers (1916-1918) 
recently published by Stewart, in which proof was held to have been 
obtained that the life cycle of A. lumbricoides is not simple and direct 
but that the intervention of an intermediate host, usually a rat or a 
mouse, was required [see this Bulletin, 1918, Vol. 6, No. 2, pp. 97-1031. 
Stewart observed that many of the young embryos that hatched 
out in the intestines of rats fed with the eggs of the worm penetrated 
the intestinal wall and, aided by the circulation, migrated to the liver, 
spleen, and lungs, meanwhile undergoing considerable growth, and 
development. They could be found in the bronchi and trachea 
seven or eight days after infection, later in the mouth, and then in 
the oesophagus, stomach, and intestine, ultimately to become passed 
out with the faeces. A rat or mouse might become quite free of the 
parasite as early as 10 or 16 days after infection. During the invasion 
of the lungs, rats and mice frequently died from pneumonia. Inasmuch 
as he had failed to infect pigs by feeding them on eggs, Stewart thus 
concluded that rats and mice acted as intermediate hosts, the young 
worms being passed on to human beings and pigs through the con¬ 
tamination of food and water by the saliva or faeces of rats or mice 
that had in the above manner become infected by swallowing the 
eggs. 

Stewart’s explanation of the mode of infection appeared to the 
authors to be inadequate, although in the course of experiments 
performed by feeding pigs with Ascaris eggs the results were largely 
negative. They then repeated and supplemented his experiments 
with the result that, it is stated, his experiences with regard to the 
behaviour of larvae in rats and mice were confirmed. Further 
observations were made which were held to prove that rats and mice 
are not normal intermediate hosts. In these animals it is suggested 
they merely go through the same course as they do in their usual 
hosts, man ana pig, the only essential difference being that in unsuitable 
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hosts such as rats and mice, the parasites are unable to complete their 
development to maturity, whereas in human beings and pigs after 
their migration through the lungs and return to the alimentary tract 
they can continue their growth to the adult stage. 

In guinea-pigs and rabbits it was found that the larvae behaved 
as they did in the case of rats and mice. From a young goat and 
a lamb, which had been fed with eggs, immature worms were recovered 
that had developed beyond any stage previously obtained from rats, 
mice, guinea-pigs, or rabbits. In the case of the lamb, which two 
days after birth was fed with eggs and killed 103 days later, 50 
partially grown ascarids—12 males and 38 females—were found in 
the intestine, the smallest male measuring 60 mm., the largest female 
130 mm. in length. The minimum lengths of the adults are about 
150 mm. (male) and 200 mm. (female). The goat four days after birth 
was given a dose of eggs and, 17 days later, another dose. Seven days 
after the second dose the animal began to show symptoms of pneumonia 
and died three days afterwards. In the lungs, trachea, oesophagus, and 
stomach numerous larvae were found from one to two mm. in length. 
These, it is stated, were traceable to the second feeding with eggs 10 
days previously. In the small intestine there were thousands of 
young ascarids measuring about 10 mm. in length and traceable 
to the first feeding with eggs, that took place 27 days before the death 
of the animal. These worms had developed to about four times the 
length of the largest which have been found in experiments with the 
smaller laboratory animals. 

These experiments lend support to the common belief amongst 
parasitologists that the so-called Ascaris ovis occasionally found in 
sheep is merely the pig Ascaris in a strange host. The specimens 
of A. ovis from which measurements have been recorded are smaller 
than full-grown specimens of A. lumbrieoidcs and fertile eggs appear 
never to have been seen. Apparently the Ascaris of the pig is better 
adapted to existence in the sheep and goat than in rats and mice, 
guinea-pigs and rabbits, but is unable to adapt itself to reach the full 
measure of development attained in its normal host, the pig. 

In their experiments on pigs, the authors found that the ingestion 
of Ascaris eggs is followed by the same series of phenomena as was 
observed in experiments on other animals, including in some instances 
the occurrence of pneumonia. Stewart, in 1918, recorded the results 
of some experiments in which he expressed himself as unwilling to 
admit the development of the worm without an intermediate host. 
Owing to certain practical difficulties the experiments on pigs per¬ 
formed by the authors were not sufficiently controlled to exclude the 
possibility of the pigs themselves acting as their own intermediate 
hosts. On the other hand, no sufficient evidence has yet been produced 
to prove that the larvae after migration through the lungs of an animal 
must necessarily pass out of the body and be reingested by the final 
host before they can develop to maturity. 

As was suggested by Lane (1917) and Low (1918) the larvae, after 
migration through the lungs and elimination in the saliva or faeces, 
exhibit very little resistance towards unfavourable conditions. This 
contrasts with the remarkable vitality of the eggs, which have been 
kept alive for as long as five years. The results of the experiments 
with the young lamb and kid, as stated above, tend to show that the 
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final host becomes infected by swallowing properly incubated eggs and 
not by swallowing larvae that have passed through an intermediate 
host; it is hardly likely that these animals would have become infected 
through reingestion of larvae passed out of their bodies on to the 
ground. 

It is quite likely that Ascaris has something to do with many of the 
cases of lung disease in pigs. Large numbers of young pigs suffer and 
die from lung affections the causes of which have never been satis¬ 
factorily explained. The symptoms shown by experimentally infected 
pigs at the time of invasion of the lungs with larvae are exactly similar 
to those exhibited in pigs suffering from so-called “ thumps,” a popular 
name for a serious condition of very common occurrence among pigs. 

Stewart’s interesting discovery of the migration of the larvae 
through the lungs has not only added materially to our knowledge 
of the life history of Ascaris, but also, by opening up a new line of in¬ 
vestigation in pathology, is likely to lead to a better understanding of 
the cause, prevention, and treatment of certain diseases of the lungs. 

The authors were unable to cause more than a very small per¬ 
centage of the eggs to hatch outside the body in vitro; the factors 
which bring about the hatching have not yet been determined. It 
is a noteworthy fact that if the eggs are injected beneath the skin of a 
guinea-pig they not only hatch, but the larvae appear later in the 
lungs as they do after administration by way of the mouth, reaching 
a length of 0'5 mm. in seven days and of 1*5 mm. in 11 days after 
the eggs are injected. Martin (1913) observed that the eggs of 
A. vitulorum hatched when introduced beneath the skin of a guinea- 
pig, but he did not follow the migration of the larvae. 

Guberlet (J. E.). On the Life-History of the Lungworm, Dictyo- 
caulus filaria, in Sheep. (Preliminary Report.)— Jl. American 
Vet. Med. Assoc. 1919. Sept. Vol. 55. (New Series, Vol. 8.) 
No. 6. pp. 621-627. 

In this paper it is stated that investigations on the lungworms of 
sheep are being carried out in the Parasitological Laboratory of the 
Oklahoma Agricultural Experiment Station, Stillwater, Oklahoma, 
and that these have resulted in the determination of the principal 
facts concerning the life-history of Dictyocaulus (Strongylus) flaria, 
Rud. 

Herms and Freeborn (1916-1917) reported upon the symptoms 
and methods of treatment for lungworms in sheep, goats, and other 
domesticated animals; they also considered some factors in regard 
to the development of these parasites. Von Linden (1915) in 
describing the free-living stages of larval lungworms stated that there 
are two types of embryos. One type is adapted to a free-living stage 
outside the body of the host and is later supposed to be capable of 
infesting a new host. The other type is unable to do so but is supposed 
to grow to maturity within the body of the original host. This 
belief was partly confirmed by Herms and Freeborn (1916) but was 
later rejected by them (1917). Neither of these authors was able 
to bring about an experimental infection. 

In this paper the author describes the methods by which the eggs and 
embryos leave the body of the host, the development and resistance 
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of the embryos, the experimental infestation of lambs, and the method 
by which the larval lungworms gain entrance to the host. 

The details are as follows concerning the experimental infestation 
of one of the lambs which, prior to experiment, were free from lung- 
worms as shown by repeated microscopic examinations of their 
faeces, and were kept in thoroughly disinfected pens. This lamb 
was given between six and seven hundred embryos in gelatine capsules 
through the mouth directly into the stomach followed by a small 
amount of water from a bottle. Examinations of the faeces were 
made every four days. From 24 to 26 days later the lamb sneezed 
a great deal and had several very severe fits of coughing, the cough 
being of a husky nature such as is typical in sheep infested with 
lungworms. The sneezing and coughing continued at intervals with 
muco-purulent nasal discharge until the animal was killed, 55 days 
after infection. Larval lungworms were first observed in the faeces 
38 days after infection ; the embryos were then observed in the faeces 
almost daily. The post-mortem examination showed severe conges¬ 
tion of the lungs, especially at the extremities of the lobes ; 175 worms 
were taken from the air spaces and congested areas of the lungs. The 
majority of the immature worms appeared in the air passages im¬ 
mediately adjoinin the congested regions ; many also were found 
in the solid areas. A considerable number of worms were doubt¬ 
lessly left in the lungs unobserved. Many of the worms were mature, 
while the others were more or less immature. 

The author summarises the main facts concerning the life-history 
of the worm in the following manner :— 

“ 1. The eggs are extruded into the air passages of the lungs and pass 
to the phamyx with the mucus and are swallowed. The eggs natch while 
passing through *the alimentary tract and the resulting embryos leave 
the animal in the faeces where they can be readily demonstrated. 

“ 2. The embryos, when deposited in favourable conditions of tempera¬ 
ture and moisture, molt and develop protective sheaths in eight to ten 
days. 

“ 3. The ensheathed embryos leave the faeces or soil when the atmo¬ 
sphere becomes saturated with moisture and migrate on to blades of grass 
or other vegetation where they may be eaten by grazing auimals. When 
eaten by suitable host animals they migrate to the lungs, where they 
complete their development. 

“ 4. When the larval worms reach the lungs they cause very severe 
hemorrhages and congestion in certain areas, resulting in pneumonia. 

“ 5. The ensheathed embryos possess remarkable resistance to cold 
and dryness. They may be frozen for considerable periods of time or 
repeatedly frozen without injury. They may also be completely dried 
for considerable periods of time without injury. 

“ 6. The larvae of Dictyooaulus filaria reach maturity in the lungs in 
five to six or seven weeks after being taken into the stomach of a suitable 
host animal such as a sheep, or other ruminant. 

“ 7. The mode of gaining entrance to the body of the host is peculiarly 
adapted to grazing animals, since the larvae migrate on to blades of grass 
and other vegetation where they can be readily eaten.” 

Railliet (A.), Henry (A.), & Bauche (J.). Un nouveau Strongy- 
lid6 dU Pore. [A New Strongylid of the Pig.]— Bull. Soc. Path. 
Exot. 1919. June. Vol. 12. No. 6. pp. 324-332. With 5 
text-figs. 

The new type of parasite described by the authors was found at 
different times in the caecum and colon of the domestic pig at Hue, 
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Annam, French Indo-China, together with the more ordinarily found 
parasite Oesophagostomum dentatum, but in much fewer numbers 
than the latter. 

At the present time three species of Strongylidaehave been described 
as occurring in the domestic pig, viz.:—(1) Characostomum longemu- 
cronatum Molin, 1861, in the small intestine; (2) Oesophagostomum 
dentatum Hud., 1803, in the caecum, colon, and sometimes in the small 
intestine; (3) Stefanurus dentatus Diesing, 1893, in the kidneys, liver, 
and abdominal cavity. The first of these belongs to the sub-family 
Strongylinae, the second to the Oesophagostominae, while the third 
shoula be classed in a separate sub-family, Stephanurinae. 

The form described by the authors appears to fall into the Oesopha¬ 
gostominae but it cannot be classified among any of the genera com¬ 
posing this group, viz.:—Oesophagostomum, Chabertia, Temidens, 
and Agriostomum. It is thus described under the new name 
Bourgdatia diducta n. g., n. sp. This new type of strongylid possesses 
most of the characters typical of the genus Oesophagostomum— 
bifurcated dorsal rays, ventral rays running together, vulva situated 
close to the anus, ovijectors united into kidney-shaped mass, uteri 
divergent at their origin only, mouth opening directly anteriorly and 
crowned with a ring of spikelets, and the resemblance is especially 
marked on account of the situation of the cervical papillae and the 
absence of lateral wings. Its relatively long vagina, directed anteriorly, 
resembles that of the Hysteracrum, but it is distinguishable, however, 
from the other Oesophagostominae, hitherto described, by its widely 
separated median rays and by the absence of a ventral cleft. 

The male parasite measures 93 to 12-5 mm. long by -4 to ‘6 mm. 
broad. The female 11 to 13 5 mm. long by -5 to - 64 mm. broad. 

Sheather (A. L.). A New Nematode causing Parasitic Gastritis in 

Calves. — Agric. Res. Inst., Pusa, India. 1919. Bull. No. 86. 

5 pp. With 5 plates comprising 12 figs. 

The parasite described in this paper is stated to have been found in 
immense numbers in the fourth stomach of several calves that died 
showing symptoms of parasitic gastritis. 

The adult male parasite varied from 16 to 22 mm. in length, average 
20 mm. The maximum breadth was 0 4 mm., about 2 mm. from the 
anterior end ; for about 6 mm. the thickness remained constant, then 
decreasing slightly till at the hinder end of the body it was 0 3 mm. 
About 0 5 mm. from the anterior end a small papilla was seen on both 
sides of the body. These papillae were short, pointed, and directed very 
slightly backwards and arose from saucer-like depressions in the 
cuticle. The cuticle showed fine transverse striations throughout 
and these were most distinct along the thickest part of the body where 
they were about 2 p apart. There were about 18 longitudinal striations 
on the upper and lower surface of the body. The cuticle was nearly 
constant in thickness except at the angle formed by the posterior 
end of the body and the wing of the bursa where it showed distinct 
thickening. The oesophagus was club-shaped and measured l - 6 mm. 
in length. The intestine was straight. The spicules were remarkably 
long and slender, measuring on an average nearly 6 mm. and running 
closely together for the greater part of their length. Anteriorly they 
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diverged slightly and were somewhat extended to form funnel-like 
structures ; attached to these there was a pair of oval bodies about 
02 mm. in diameter appearing to be composed of two parts, the more 
granular of the two fitting over the other like a cap. Extending 
forwards from each of these there were two thin-walled tubes. Pos¬ 
teriorly the spicules also separated from each other for a short distance 
but came together again at or near their extremities. At the 
posterior end of the body there was a blunt conical process measuring 
about 80/* in length and rather less than that in diameter at its base 
—the genital cone. On each side of this cone there was a somewhat 
triangular wing-like structure, the base of which was opposite the 
apex of the cone. 

The bursa comprised two large lateral lobes and a small dorsal lobe 
which was symetrically placed. In each lobe there were six rays, 
viz. :—a single ventral ray measuring about 22/* in length, curved 
ventrally and tapering gradually to rather a blunt point; two long 
stout middle rays running together throughout their length, the 
dorsal being slightly the longer, and each measuring about 600/* in 
length and 70/* in width at its thickest part; dorsally there were three 
slender and progressively shorter rays showing a general curve in the 
dorsal direction and ranging from 400 to 250/* in length. The posterior 
lobe was in the full grown worm far smaller than the lateral lobes but 
examination of parasites that had not attained their maximum size 
showed that in these the posterior lobe was proportionately much 
larger. The ray supporting this lobe had a stout somewhat tapering 
main trunk from which arose two branches, each of which terminated 
in two rounded tubercles, of which the outer was the larger. 

On either side of the body just anterior to the attachment of the 
main lobes of the bursa the subcuticular tissue showed a conical 
outgrowth about 15/* in length. Kadiating from points opposite the 
base of the genital cone on either side were bands of muscle fibres 
passing round the bases of the lobes of the bursa. 

Female worm. Length 20 to 26 mm., average 23'5 mm.; body 
slightly thicker than that of the male and tapering towards both ex¬ 
tremities. Posteriorly the body terminated in a subacute tail slightly 
curved in the ventral direction. The oesophagus and intestine were 
like those in the male ; the anus opened at a point about 160/* in 
front of the tip of the tail. 

The vulva took the form of a transversely placed orifice with some¬ 
what prominent lips, situated about 560/* from the tip of the tail. 
No lingual appendage, such as is found in Haemonchus, was seen. 
The vagina extended practically straight forward from the vulva and 
measured about 2 8 mm. At its anterior end it made a T-junction 
with a short tubular structure measuring 250/* in length (the unpaired 
part.) This tube was placed more or less in the longitudinal axis of 
the worm, the vagina therefore having to make a right-angled bend 
to enable it to effect a junction with its middle point. At each end of 
the unpaired part was an oval enlargement measuring about 140/* in 
the long diameter (the so-called “pars ejectrix” of the ovijector). 
From each of these a tube about 480/* long with thick walls took 
origin ; that arising from the anterior one passed directly forwards 
and that from the posterior one made an immediate bend so as to pass 
forwards also. A globular thickening (the so-called “ pars haustrix ” 



Vol. 7. No. 4.] Diseases due to Metazoan Parasites. j 205 

of the ovijector) marked the point where these thick-walled tubes 
were succeeded by thin-walled tubes of much larger calibre, the uteri. 
These measured about 3 mm. in length. Extending forwards from 
the uteri were the ovaries which in fully matured females were packed 
with eggs in various stages of development. No recognisable embryos 
were found in any of the eggs in the uteri. The ovaries ran in company 
with each other making four or five spiral turns round the intestine, 
becoming gradually reduced in lumen, and terminating blindly. 
They measured from 7 to 9 mm. in length. 

Sheather states that a search through the literature failed to reveal 
any reference to a nematode parasite having the characters of that 
described above. It does not appear to fall into any of the six genera 
comprising the sub-family Trichostrongylinae, which includes, 
according to Neveu-Lemaire, the nematode parasites of the fourth 
stomach and duodenum of ruminants. Its special distinguishing 
features are stated to be : Caudal bursa, trilobed with posterior lobe 
symmetrically placed; spicules, very long and slender; vulva, close to 
the posterior end of the body (about £ a ). 

The work closes with a series of excellent plates illustrating the 
above points. 


Rodhain (J.). Filaria pertenue, n. sp., provoquant one 
Dermofllariose Cheloldlforme chez Cephalophus sylvicultor. 
[f. p., causing a Cheloid-like Dermofilariasis in C. «.]— Ann . 
J’rop. Med. <f Parasit. 1919. July 31. Vol. 13. No. 2. 
pp. 109-116. With 2 plates comprising 3 figs. 

The nematode described in this paper was found in a large duiker 
at Bambili on the Uele River in the Belgian Congo. 

The lesions were situated at the upper part of the thighs and 
took the form of two smooth swellings about l£ cm. wide by over 
3 cm. long and were more or less symmetrically placed on each 
thigh. Both were curved slightly inwards so that they approached 
each other at their upper parts situated below the root of the tail, 
and then ran obliquely downwards and outwards so as to become 
separated below. The skin over the swellings was slightly projecting 
and shiny, so that it resembled that of the large cheloids found 
at the seat of the tattoo marks of negroe3. 

Microscopic examination of scrapings taken from the indurated 
skin showed, besides portions of worms, filarial embryos. Portions 
of the lesion were fixed in alcohol and formalin. On section each 
swelling seemed to be composed of fibrous tissue containing numerous 
yellowish small circular areas and channels, these corresponding 
with the tortuous paths made by the worms. Microscopic 
examination showed that the thickening of the skin was due to a 
sclerous hypertrophy of the dermis produced by the chronio 
irritation caused by the nematodes situated in the chorionic layer. 
The worms were each found embedded in a mass of thick purulent 
material composed of dissociated and necrotic connective tissue 
elements infiltrated with mononuclear phagocytes, small and large 
lymphocytes, mixed with macrophages and plasmocytes. The 
connective tissue reticulum of the chorionic layer reacted with the 
(0609) o 
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formation of a dense fibrous tissue in various stages of differentiation, 
which brought about anaemia of the papillary layer of the dermis, 
decrease in thickness of the epidermis, atrophy, and disappearance 
of the hair follicles and sebaceous glands, and decrease in the sweat 
glands. The parasites rarely penetrated into the superficial layers 
of the dermis. The subcutaneous areolar tissue had disappeared 
and the hypertrophied dermis extended into the muscle tissue of 
the buttocks, to which the tumour was adherent. The filariae had 
executed movements in the invaded tissue and their former paths 
could be recognised in sections. These paths ultimately became 
filled with new cicatricial tissue derived from the fibroblasts. 

These lesions are to some extent comparable with the fibromatous 
nodules produced by Onchocerca volvulus in man, but in that case 
the parasites are found in the lymphatic vessels or glands and are 
less numerous and motile, and on account of their size produce 
distinct cavities. 

The body of the worm was thread-like, drawn out and pointed at 
both extremities, of which the posterior was t hinn er than the anterior. 
The cuticle was smooth and wrinkled at the bent portions of the 
parasite and showed a fine transverse striation. The head was more 
or less regularly rounded, sometimes slightly aciculated towards its 
summit at the level of the mouth part. This in some cases appeared 
to be prominent, but was always without distinct lips or visible 
papillae. The gullet was straight without swellings; the intestine 
from its commencement was wider than the termination of the 
gullet. 

The longest portion of a male parasite obtained was only 5-67'mm. 
It was 72-78/* broad when fully developed ; the anterior extremity 
was not more than 61/* broad just behind the mouth. The posterior 
extremity was still narrower and was generally curved back on 
itself; the cloaca opened 21/* from the caudal extremity. The 
largest papillae did not project more than 1.5/* and appeared to 
comprise 6 pairs;—4 pre-anal, 1 para-anal, ana 1 post-anal. The 
two spicules were very dissimilar, one being short and broad with 
thick margins, concave on its anterior surface, and terminating 
in a blunted point, and partially surrounding the longer spicule 
at its origin; the shorter spicule was 6-8/* broad at its base and 
36-43/* long, while the longer one, which was thin and rod-like, 
measured 242/* in length with a maximum breadth of 5*6/* near its 
origin. The latter generally showed an internal proximal portion 
208/* long and an external distal portion curved backwards and 
measuring 34/*. 

The total length of the female also could not be determined. It 
was broader than the male, reaching up to 104/* in thickness. The 
anus opened 37-41/* from the caudal extremity in front of an oval 
depression. The uterus comprised two genital tubes sometimes 
of unequal length extending forwards for up to 493/* from the 
posterior extremity. Anteriorly they became united to form a 
single ovijector, 286/* long by 16/« broad, bent at least once along 
its course, and terminating within about 52** behind the mouth. 
Near its anterior extremity it showed a ring-like thickening. The 
situation of the vulva could not be determined, but it was certainly 
not projecting. The ovarian tubes contained eggs, the contents 
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of which were in the embryo stage and showed signs of life. One 
embryo that had escaped from its shell within the uterus measured 
65« long by 3/j broad. The female was ovoviviparous. 

This parasite, named Filaria pertenue, is stated to be entirely 
different from Dirofilaria kuelzii Rodenwaldt 1910, which was 
found in the subcutaneous and intramuscular connective tissue of 
a similar species of antelope in the Cameroons, and also by Gedoelst 
(1916) in the Belgian Congo. The number of parasites in the cheloid 
swelling described here by Rodhain could not be determined, but 
they were apparently considerable, for five posterior extremities 
of males and three of females were isolated from a fragment about 
1 c.c. in volume. The movements of the parasites in the tissue 
have probably for their object the bringing in contact of the sexes 
for purposes of reproduction. It is possible that the female lays 
its eggs in the swelling itself, although in the sections no micro¬ 
filariae were found outside the ovarian tubes. A rapid examination 
of the peripheral blood of the host showed no microfilariae. The 
inguinal glands were not examined. 


Vleming (E.). i. Vergelljkend onderzoek omtrent fllariase bij den 
mensch en bij den hond in Suriname. [A Comparative Study of 
the Filariases Occurring in Man and in the Dog in Surinam.]— 
Tijds. v. vergdijk. Geneesk. 1917. Vol. 2. No. 5. pp. 69-116. 
With 1 plate comprising 13 figs. 

ii. Fllariase biz paarden in Suriname. [Filariasis in Horses in Suri¬ 
nam.]— ibid. pp. 180-195. With 2 plates comprising 3 figs. 

i. Human filariasis caused by Filaria bancrofli is an extremely 
common disease in Surinam. According to Flu (P. C.), who made 
extensive blood examinations, at least .50 per cent, of the men and 60 
per cent, of the women in the interior of the country are affected. 
This disease also occurs to a considerable but lesser extent among the 
domesticated animals. In this paper the author formulates a detailed 
comparison between the human and canine parasites. The disease 
caused in the dog may develop clinically in either a latent form, an 
acute form, or a chronic form. 

The author holds that the great similarity between Macro - and 
Miaro-JUaria bancrofti and Macro- and Micro-filaria canis surinamensis 
morphologically, and also between the symptoms and morbid changes 
caused by these parasites in their respective hosts makes it highly 
probable that dogs suffering from filariasis in Surinam constitute a 
dangerous source of infection for man. He further states that the 
mono- and di-flagellate forms that develop from the eggs laid by the 
adult female filaria of the dog as well as the microfilariae become 
changed into spherical or oval resistant forms filled with little proto- 

E lasmic masses which he regards as embryonic microfilariae. These 
ttle masses are identical in appearance with the forms assumed by 
Babesia canis in the red corpuscles. It is then argued that both 
babesiasis and filariasis in dogs are diseases caused by the descendants 
of the dog macrofilaria in different stages of development (!). Again, 
the author maintains that filariasis in dogs might well be called canine 
sleeping sickness, and that there is good ground for still believing 
(C609) • c2 
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that a large number of cases of human so-called sleeping sickness are in 
reality in the nature of filariases [a contention which rather tends to 
prevent one from taking any part of this author’s work seriously. 
Ed.]. 

ii. In this article the author passes under review the literature 
dealing with filariasis in horses and draws up a list summarising the 
descriptions given by various investigators of the microfilariae studied 
by them, together with the alleged adult parasites or macrofilariae, 
and the symptoms and lesions produced by these parasites in the 
horse. The microfilariae found in the blood of horses in Surinam 
are elongated cylindrical and sheathed bodies with blunted anterior 
and pointed posterior extremities, and containing in their interior a 
distinct nucleated col umn of cells ( kemkolonne ) staining intensely by 
Giemsa. The sheath is transparent and its free extremities appear to 
be smaller than those of parasites described by Yakimow in the blood 
of horses in Turkestan [see this Bulletin, 1918, Vol. 6, No. 2, p. 96]. 
The average length is from 100 to 150^u, breadth 4-5 to 12ytz, according 
as to whether the cuticle is included or not. Usually two clear spots 
may be seen, viz., an oval one near the head, and another one, about 
2 n long, about 40^ from the anterior extremity of the sheath and 
extending nearly across the whole breadth of the body. 

Clinically, the author classifies the disease caused by the micro¬ 
filariae into the following varieties, (1) a latent stage, (2) a chronic 
stage, comprising (a) horses showing clinical symptoms but no 
demonstrable microfilariae in the blood, (b) horses showing chronic 
symptoms with microfilariae demonstrable microscopically in the 
blood, (c) horses showing chronic' clinical symptoms which suddenly 
become acute in character while the microfilariae undergo changes 
into other forms in the blood. 

This division is based largely upon the data furnished by other 
investigators and apparently not upon the author’s own experience. 
In the case of horses suffering from the so-called chronic form suddenly 
changing into an acute form, the symptoms are wasting, dullness, 
anaemia, staring coat, oedematous swellings, a temperature 40-41° C., 
and in the blood the microfilariae are said to resemble the involution 
forms of trypanosomes, and anaplasm-like bodies appear in the 
erythrocytes. [One strongly suspects that the author was here dealing 
with an outbreak of surra.—E d.] 


Cawston (F. G.). Trematodes produced in South African Snails. 

Encysting Cercariae. — Jl. Comp. Path. & Therap. 1919. Sept. 

Vol. 32. Part 3. pp. 210-212. 

Cercaria Jrondosa n. sp.—Amphistome, having relatively large oral 
and posterior suckers; found in a large proportion of a fresh water 
snail (hidora schakoi Jickeli); very prevalent in the Potchefstroom 
District of Natal. This snail is closely related to the Bullinus of 
Australia. The cercariae are characterised by leaf-like eye spots, 
hence their name ; total length 834yu ; produced in small rediae which 
possess two pairs of locomotor appendages. 

Cercaria pigmentosa, n. sp.—Possesses a terminal oral and a median 
ventral sucker; no eye spots; total length 1 mm.; head heavily 
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pigmented, as are also the rediae in which the cercariae are produced. 
Rediae § inch long and whiten the liver substance of infested snails; 
possess a well-defined oral sucker; gut distended with particles of 
food; towards the posterior end on the left side there is a poorly- 
developed locomotor appendage. In some of the pools used for 
watering horses and mules in a suburb of Durban the majority of the 
fully-developed Limnaea natalensis harboured these parasites. This 
parasite was also identified in the same species of freshwater snail 
obtained from a farm near Lake Chrissie in the Transvaal. Another 
snail, Physopsis ajricana, found in these pools was examined but although 
other species of cercariae were found in it C. pigmentosa was only 
found in Limnaea natalensis. This last-named snail, which is the 
commonest species of fresh-water snail in many parts of the Union 
of South Africa, would thus appear to be an intermediate host for one 
of the trematode worms which attack herbivora. 

The encystment of the above cercariae would indicate that under 
natural conditions they creep up grass stalks and are then swallowed 
by some herbivorous animals. No spines could be found around 
the oral orifice of these encysting forms. Both forms tended to encyst 
while on the glass slide when examined under the microscope. 

Amphistomum.—There are at least two distinct species in South 
Africa. The species infecting sheep in the low veldt and along the 
coast of Natal is about £ inch long and about f the size of A. conicum 
of cattle. These reddish parasites are very prevalent on the Natal 
coast in cattle and sheep. Each parasite may have its own interme¬ 
diate hosts and more than one species of fresh-water snail may possibly 
act as such. 

Distomum.—Although the living fluke is very common in certain 
parts of South Africa the larval stage of this trematode has not hitherto 
been isolated nor the intermediate host determined with certainty 
in this territory. It was suggested in 1910 by Gilchrist (J. D. F.) 
that the fresh-water snail acting as intermediate host in Europe 
was also responsible in South Africa, but although numbers of Limnaea 
truncatula, which is rather rare in South Africa, were examined no 
evidence of infestation with the liver fluke parasite or any other 
cercariae was discovered in it. [See this Bulletin, 1918, Vol 6. 
No. 2. p. 107.] However, in the infested areas L. natalensis 
harbours various species of trematodes and the author suggests 
that C. pigmentosa, described above, is one of the liver fluke 
parasites of Natal. Moreover, inasmuch as several cercariae closely 
related to the larval form of Distoma hepaticum infest this snail in 
various parts of the Union there is reason to believe that the parasites 
infesting the bile ducts in cattle and sheep and included under the 
term liver fluke represent several closely related species. 

Cercaria julvoculata .—Found in L. natalensis taken from near 
Durban. Large sluggish cercaria developing in rediae; head dark 
and leaf-like; two small brown eye-spots towards its anterior end; 
has but one sucker, the terminal oral; has a long undivided tail; it was 
the only monostome isolated by the author in South Africa. 

The prevalence of infested snails in the fresh-water pools around 
Durban may account for the experience of some farmers who find 
that sickness among their horses has lessened considerably since the 
animals were confined to stables from December to April each year. 
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Hall (Maurice C.). Studies on Anthelmintics, i. Experiments with 
Repeated Doses of Oil of Chenopodium,— Jl. American Vet. Med. 
Assoc. 1919. July. Vol.55. (New Series, Vol. 8). No. 4. pp. 
416-423. 

- , Smead (M. J.) & Wolf (C. F.). ii. The Anthelmintic and Insect- 

icidal Value of Carbon Bisulphide against Gastro-intestinal Parasites 
of the Horse.— Ibid. Aug. No. 5. pp. 643-649. 

- . Ill. Chloroform as an Anthelmintic.— Ibid. Sept. No. 6. 

pp. 652-659. 

In this series of papers, Hall and his collaborators describe a 
number of experiments to test the efficacy of certain drugs as anthel¬ 
mintics according to the method previously evolved and described 
by him [see this Bulletin , 1918, Vol. 6, No. 2. pp. 103-106]. 

i. The superiority of oil of chenopodium as an ascaricide, when 
given in suitable doses, had previously been experimentally established 
by Hall and Foster, especially in the case of swine, and the value 
of the drug has been clinically confirmed in the case of man by 
numerous observations of physicians both in the United States of 
America and in the tropics. In the case of the ascarid of the horse, 
Hall, Wilson and Wigdor found chenopodium superior to most 
of the drugs commonly used; in this connection, the experiments 
detailed in the second of these papers, however, indicate that carbon 
bisulphide is superior to chenopodium. 

The therapeutic dose of oil of chenopodium for removing ascarids 
from dogs was found by Hall to be 0'1 cc. per kilo body weight. In 
this dosage, experiments on dogs indicate that it is inferior to chloro¬ 
form in a single therapeutic dose of 02 to 03 cc. per kilo in removing 
hookworms. In human medicine, it has been found necessary to give 
chenopodium in repeated doses, usually at intervals of an hour, in 
order to remove hookworms, and even under such conditions several 
courses of treatment are not infrequently necessary. 

To determine the method in which chenopodium could be success¬ 
fully employed against hookworm infection in the dog and to secure 
further data as to the anthelmintic action of this drug, the author 
performed a considerable number of experiments, first, with the drug 
in doses repeated over a number of days and, secondly, in doses 
repeated during one day. It was found that where very small doses, 
2 minims, were given daily so as to amount to 12 (one case), 17 (one 
case), 18 (four cases) and 19 (two cases) administrations, the efficacy 
against ascarids was, as usual, 100 per cent.; against hookworms, 100,60, 
53 and 0 per cent.; against whipworms, 6, 0, 0, 0, and 0 per cent.; 
against Dipylidium, 0 per cent. (5 times). The experiments thus lend 
support to the view that chenopodium is almost invariably successful 
against ascarids, that repeated doses increase its efficacy against 
hookworms, and that it should not be regarded as a taenicide. They 
also bear out the writer’s suggestion that santonin is the remedy 
of choice for whipworms, for even these numerous treatments with 
small doses of chenopodium failed to remove these worms in most 
cases. 

Where larger doses of chenopodium, 5 minims, were given daily 
so that 12 doses were eventually given, the drug showed the expected 
efficacy against ascarids, 100 per cent. (4 cases); an efficacy against 
hookworms of 100 per cent. (2 cases); against whipworms, 100 j>er 
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cent. (2 cases), 75 to 82, 13 and 0 per cent.; and against tapeworms, 
100, 1 and 0 (5 cases) per cent. The result in the case of tapeworms 
was anticipated; the 100 per cent, figure obtained in one case is 
regarded as an accident, out of keeping with the numerous failures 
on the part of this drug to remove any tapeworms whatever. The 
whipworm results indicate that repeated doses of 5 minims daily 
are much more effective than 2 minims daily. The findings as 
regards hookworm infection were based, in the two cases, on a single 
hookworm and are thus inconclusive. 

A test of this same 5 minim dose given every other day for four days 
showed a 21 per cent, efficacy against hookworms. A test in which 
half the therapeutic dose (O'l per kilo), or 0*05 per kilo, was given on 
two successive days, furnished a 24 per cent, efficacy against hook¬ 
worms, 15 per cent, against whipworms, and 0 per cent, against 
Dipylidium. 

In the experiments in which repeated doses were given in the 
course of a single day it was found that 3 10-minim doses at hourly 
intervals, followed by Epsom salts, showed a 100 per cent, efficacy 
against hookworms, and 67 and 0 per cent, efficacy in two cases 
against whipworms; the same dose with meat, but after purgation, 
was 100 per cent, effective against ascarids; the same dose given 
every half hour and followed half an hour later by castor oil, was 
0 per cent, effective against hookworms. 

The above results would indicate that chenopodium given in 5- 
minim doses repeated daily for 12 days is of appreciable efficacy 
against ascarids, whipworms, and probably hookworms. Such a 
prolonged treatment, however, would be very inconvenient in the 
hands of a practitioner. Three 10-minim doses repeated hourly, 
followed by a purgative an hour later, constitutes a method of 
administration that gives promise of success in treating dogs infected 
with hookworms, the result being similar to that obtained in the case 
of the human infection, but, as in that case, repetition of the treatment 
may not infrequently be necessary. Further work in this connection 
is demanded. The author concludes by formulating the following 
statements with regard to the drugs:— 

“ Oil of chenopodium has no equal as a drug for the removal of ascarids, 
as it will in the big majority of cases remove 100 per cent, of the worms 
present in the dog, and is apparently about as effective, under proper 
conditions of administration, against ascarids of man and swine. It is 
apparently as effective as anything against ascarids in the horse and will 
probably give satisfactory results when it has been sufficiently studied to 
ascertain the proper dose and mode of administration. 

“ Chenopodium does not have, in our experience, as much value for 
removing hookworms in single therapeutic dose as does chloroform, but 
such experimental evidence as we have, together with the clinical evidence 
of thousands of human cases treated with chenopodium, indicates that in 
repeated doses, either at hourly intervals or on consecutive days, it should 
prove reasonably satisfactory against hookworms in dogs. 

“No drug can be depended on to remove whipworms when given in 
single doses, as the writer has stated elsewhere. Repeated doses of oil 
of chenopodium, 5 minims daily for 12 days, for instance, seem to give 
rather good results and warrant further investigations along this line. 
But the fact that santonin is not a gastro-intestinal irritant gives it the 
choice for use against whipworms, so far as we are aware at present. It 
can be given in doses of half a grain or one grain daily, with equal amounts 
of calomel, and seems entirely safe when so given, so far as our experiments 
show. 
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“ Chenopodium will occasionally remove tapeworms, but the numerous 
failures to remove any in a long series of experiments show positively 
that it cannot be regarded as a suitable anthelmintic for the removal of 
tapeworms, so far as dog tapeworms are concerned, and so far as findings 
in regard to them can be applied to other tapewormB and hosts.” 

ii. By adopting the technique referred to above, Hall (1917) found 
that carbon bisulphide was apparently “ 100 per cent, effective ” 
ainst bots. The author, working in conjunction with Wilson and 
igdor (1918), further discovered that some of the common anthel¬ 
mintics are not sufficiently efficacious against ascarids in the horse. 
Even such drugs as oil of chenopodium, which is highly effective 
against ascarids in other hosts, falls short of 100 per cent, efficacy 
[see this Bulletin , 1918, Vol. 6, No. 4, pp. 231-234]. Pursuing the 
same methods, it was found that carbon bisulphide in addition to 
being highly efficacious in removing bots is almost quite as effective 
in removing ascarids. This information is of great value in furthering 
our knowledge with regard to reliable methods of treatment for the 
parasites of the horse, for in conjunction with the findings of Hall, 
Wilson and Wigdor (1918) to the effect that oil of chenopodium, 
properly used, is approximately “ 100 per cent, effective ” against 
strongyles, cylicostomes and pinworms in horses, the parasitic 
intestinal disorders of these animals can be dealt with in a thorough 
manner. 

Pretty full data concerning 8 horses carefully experimented upon 
are given. In these animals the bots were mostly Gastrophilus nasalis, 
with a few G. haemorrhoidalis ; the ascarids were the common Ascaris 
equorum ( A . megalocephala). In the experiments carbon bisulphide 
was uniformally 100 per cent, effective against bots, removing all 
the 690 bots from the 6 animals infested with them, and about 95 to 
100 per cent, effective against ascarids, removing (approximately) 91 
out of 94 worms from the 8 infested animals, or almost 97 per cent. 

It was found that the drug gave as good results when given in a 
single 6-dram dose as when given in 2 4-dram doses or 3'3-dram 
doses. The smallest total quantity of the drug appears to be preferable 
inasmuch as the gastric lesions seem less pronounced with the one 
dose. It is quite possible that further experiment will show that 
• single dose even smaller than 6 drams will be adequate. 

Dove (1918) [see this Bulletin, 1918, Vol. 6, No. 3, pp. 163-164] found 
that young bots could be killed by carbon bisulphide in 45 minutes, 
while larvae in their last stage required almost 3| hours, G. intestinalis 
being more resistant than the other species. The question as to whether 
carbon bisulphide in one dose remains in the stomach long enough 
to remove the bots, probably 3J hours, would seem to be answered 
in the affirmative by the success of the experiments described in this 
paper. 

Carbon bisulphide given without purgation is capable of removing 
bots, but they are usually not to be found in the excreta during the 
first 24 hours after treatment; the maximum number is generally 
excreted on the third day or even on the fourth day after treatment. 
Dead bots may be passed for 10 days while some may be present in 
the large intestine 17 days after treatment. Where purgation is 
employed, bots may come away during the first 24 hours [Dove, 
1918]. They are usually seen on the following day ; however, they 
may be passed for 5 days [Hall, 1917 and Dove, 1918]. 
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Ascarids are usually excreted on the second and third day, but some 
may be passed even up to the eighth day. 

It is stated that this drug is of no value against worms in the posterior 
portion of the digestive tract, probably due to its rapid absorption 
in the stomach and small intestine. This may account for the 
occasional escape of ascarids located in the lower portion of the small 
intestine. The simultaneous administration of linseed oil might 
serve to carry the carbon bisulphide in solution down the intestine 
more rapidly, and thus increase its efficacy against ascarids, but it 
is doubtful whether it would cause the removal of any worms from the 
large intestine. Hall (1919) described two experiments in which 
horses were each given a 20 cc. dose of carbon bisulphide, or two 
such doses at 2-hour intervals, followed in 1£ to 2\ hours by 800 cc. 
of linseed oil. This method entirely failed to remove any strongyles. 
In this connection it is to be recalled that the drug is soluble in oil, 
but practically insoluble in water. The authors conclude that the 
obvious anthelmintic treatment for the removal of all the common 
species of worms and bots from the horse would involve consecutive 
treatments with carbon bisulphide and oil of chenopodium, the two 
anthelmintics now known to be dependable for the purpose. 

The lesion due to carbon bisulphide when administered in hard 
capsules consists of inflammation of a small area, usually about the 
size of a man’s hand or a little larger, in the cardiac portion of the 
stomach. This inflammation, when present, subsides almost entirely 
in the course of two weeks. 

iii. Allesandrini on the ground of clinical experience with human 
patients has claimed that chloroform is of great value in removing 
hookworms in the human subject; this experience has been 
corroborated by experimental work upon hookworms in the dog by 
Schultz and by Hall and Foster. Chloroform is a constituent of the 
so-called Hermann’s mixture, which contains chloroform and castor 
oil combined with oleoresin of male fem or oil of eucalyptus, and is 
also present in a number of proprietary' and trade preparations. 
In their experiments upon dogs. Hall and Foster found that 0‘1 cc. per 
' kilo body weight was too small a dose, and that at least '2 or *3 cc. 
per kilo, should be used. This raises the question as to whether 
chloroform is a safe drug to use and what constitutes a safe therapeutic 
dose and a lethal dose. The author then gives a condensed account 
of what is known with regard to the toxicity of chloroform. From 
Graham’s experiments in particular it would appear that dogs may 
survive the oral administration of 5 cc. per kilo, when given in two 
doses on successive days. Thus ’3 cc. per kilo, should be readily 
tolerated as a therapeutic dose of chloroform by dogs in reasonably 
good condition. 

A number of experiments are then detailed, in which the toxicity and 
anthelmintic properties of chloroform in the case of the dog were 
estimated. The results of the experiments are summarised as follows : 

“ In the 13 experiments discussed here, the digestive tract was normal 
and in good condition in 6 animals ; in fair condition, that is, with only 
limited areas of moderate inflammation or petechiae, in 4 animals; and 
in bad condition, with considerable inflammation or haemorrhage, in 3 
animals. The dogs with digestive tracts in good condition were animals 
that had received comparatively small single doses (0*1 to 0*3 m.p.k.) 
and been killed 4 to 6 days after treatment (Nos. 12 and 256) or 4 days 
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after the last dose in repeated treatments (No. 280), or were animals that 
were killed 21 to 55 days after single treatment with doses of 0*2, 1*0 and 
2*0 m.p.k. (Nos. 89, 87 and 88). Those with the digestive tract in fair 
condition were animals that had been killed 5 to 17 days after treatment 
with 0*3 to 0*4 m.p.k. (Nos. 115,118, 265 and 83.) Those with the digestive 
tract in bad condition had been killed or had died (No. 58) in 2 to 4 days 
after treatment with 0*1, 0*4 and 0*666 m.p.k. (Nos. 58, 61 and 19); the 
one that died was weakly and sick before treatment. Hepatic necrosis 
was present in dogs Nos. 118, 58, 83 and 61, with doses ranging from 
0*3 to 0*666 m.p.k., and killed or dying 2, 4, 13 and 17 days after treatment. 

“ A consideration of available facts to date with reference to chloroform 
as an anthelmintic, indicates the following : That in administering chloro¬ 
form to dogs for removing hookworms, doses of 0*1 m.p.k. are too small 
and that doses of 0*2 to 0*3 m.p.k. should be used ; that in the higher 
dosage chloroform will have an efficacy of perhaps 50 per cent., which is 
better than single doses of thymol or santonin will have ; that normal 
dogs will survive doses of 3*65 m.p.k. in one dose and 5*0 m.p.k. in 2 doses 
on 2 successive days (Schultz states that 2 doses of 0*3 m.p.k. in 10 cc. 
of castor oil each, given the same day, will kill); possibly the dogs in his 
experiment were not in good physical condition or other factors were 
involved; that normal dogs will show haemorrhagic gastro-enteritis 
for at least 4 days after doses of 0*4 to 0*6 m.p.k. ; that the digestive 
tract will be in fair condition in 5 to 7 days after doses of 0*3 to 0*4 m.p.k. ; 
that there will be entire recovery of the digestive tract in 1 to 2 months 
after doses of 1*0 to 2*0 m.p.k. ; and that hepatic necrosis may persist 
microscopically for over 2 weeks in animals given 0*3 m.p.k. Chloroform 
appears to be safe and more effective against hookworms in single doses 
than any other anthelmintic, but in doses of 0*2 m.p.k. it is only about 50 

E er cent, effective and repeated treatment is necessary for removal Of all 
ookwoims present.” [m.p.k.=cc. per kilo body weight.] 

i Hargrave (J. C.). Cattle Mange (Psoroptic scabies). — Agric. 

Gaz. Canada. 1917. Oct. Vol. 4. No. 10. pp. 860-862. 
ii Imes (M.). Cattle Scab and Methods of Control and Eradication. — 
U. S. Dept. Agric. Washington. D. C. Farmers BuU. No. 1017. 
1918. Dec. 29 pp. With 15 figs, 
iii Torrance (F.). Cattle Mange in the West. — Agric. Gaz. Canada 
1919. June. Vol. 6. No. 6. p. 531. 

The four species of parasitic mites which affect cattle belong to 
the genera Psoroptes, Sarcoptes, Chorioptes, and Demodex. 

Psoroptic or common scab in cattle—due to Psoroptes communis 
bovis or P. equi bovis —is much more frequently met with than any of 
the other varieties. When allowed to spread common scab becomes a 
serious disease affecting cattle of all ages, classes, and conditions. 
The fully-grown female measures about l/40th inch, and the male 
about l/50th inch in length. The general form of the body is oval 
or egg shaped and the tapering head is longer than it is broad. The 
legs extend beyond the margin of the body. The entire life cycle is 
passed on the body of the host. Each female may deposit from 
15 to 24 eggs, which hatch after three or four days incubation. The 
young mites reach maturity, and mate, and the females deposit eggs, 
in from 10 to 12 days. Dipping, if properly done, will kill all the mites 
but it cannot be depended upon to destroy all the eggs ; it should thus 
be repeated in from 10 to 12 days. Practical experience has shown 
that the interval between the dipping may be extended safely to a 
maximum of 14 days ; however, the 10—12 days rule should be followed 
whenever possible. The disease is not transmissible to any other 
species of animal. Visible lesions may develop in cattle 15 to 45 
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days after exposure, but sometimes a much longer time may elapse 
before the exposed animals show any indication of infection. 

The disease usually begins at the root of the tail, and may spread 
over the entire body with the exception of the lower part of the legs. 
A crust due to the thick fluid secreted forms over the skin, and 
beneath it the acari multiply. The disease is easily cured if proper treat¬ 
ment in the form of some external application which will kill the 
parasites without injuring the animals is applied before the disease 
becomes advanced. The methods recommended in the papers 
are substantially the same. The dips commonly used and permitted 
by the Bureau of Animal Industry for use in official dippings for 
scabies in cattle are lime-sulphur and nicotine solutions. Two dippings, 
with an interval of 10-14 days, in one of these dips can usually be 
depended upon, it is stated, to cure cases of common scab. 

Hargrave recommends treatment either by thorough hand applications 
or the immersion of the animal in a dipping vat. The first method 
is applicable in the case of animals in small herds, the animal first 
being clipped and the crusts removed by soap and hot water, followed 
by the immediate application of a dressing such as creolin, tobacco, 
sulphur, petroleum, or vegetable tar. A mixture recommended is:— 
Sulphur 2 lbs., oil of tar 8 ozs., and raw linseed oil 1 gallon, gradually 
heated together but not boiled, and applied at a temperature of 110 
to 120°F. This application should be repeated in ten days, after 
washing off the previous one. The mixture recommended by this 
author for dipping consists of flowers of sulphur 24 lbs., fresh unslaked 
lime 10 lbs., water 100 gallons. The lime is first carefully slaked and 
made into a paste, into which the sulphur is thoroughly mixed, the 
whole being then added to boiling water and well boiled and stirred for 
at least two hours. The liquid is then drawn off and water added to 
make 100 gallons. The animals are immersed in this solution for two 
minutes or longer at a temperature of 110-115°F., during which period 
all crusts or scabs should be loosened by means of a hoe or stiff brush, 
the treatment being repeated in not less than 10 or more than 15 days. 
The best results, it is stated, are obtained by the use of the cage vat, 
the animal being driven into the cage, which is then lowered into the 
vat by block and tackle, and held there for the desired length of time ; 
the swimming vat must, however, be used when large numbers of cattle 
have to be dealt with. 

Sarcoptic mange, due to Sarcoptes scabiei bovis, and commonly 
known in some parts of the United States as “ barn itch,” appears to be 
becoming more prevalent among cattle east of the Missouri River as 
well as in the South Western States. The disease sometimes develops 
in pure-bred cattle, and these may carry it without any visible sign 
of infection at the time they are transferred from one area to another. 
The parasite is slightly smaller than that of common scab. The body 
is more nearly round than oval and the bluntly rounded head is as 
broad as it is long. When mature the parasite has four pairs of short 
thick legs, the fourth pair and usually the third pair not extending 
beyond the margin of the body. A conspicuous feature is the presence 
of a number of short backward projecting spines on the upper surface 
of the body. The life cycle is spent entirely on the body of the host, 
the mites penetrating the epidermis and forming galleries in which 
egg-laying takes place ; the egg-laying period probably lasts 12 to 15 
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days, each female laying 10-24 eggs. The eggs hatch in 3-10 days, 
the nymphs after several moults reaching maturity in 10-12 days. 
The effects of the disease are more severe than those of common mange, 
and it is more difficult to eradicate ; if not properly treated the infection 
may last for years, causing great losses. In dairy herds it may also 
affect the milk. The parasites prefer locations where the skin is tender 
and the hair is thin ; thus, in the early stages, the lesions are usually 
found on the inner surfaces of the thighs, under the neck or brisket, 
or around the root of the tail. From these parts the disease extends 
until the entire surface of the body may become involved. Where 
each parasite burrows there appears a swollen area, or papilla, some¬ 
what larger in size than a pin head, and often covered with a yellowish 
coloured granule of dried serum. The hair over the affected part 
stands erect, and some of it drops out or is rubbed off! In some 
cases the skin takes on a dried or leather-like appearance. The disease 
is transmitted by direct contact, and is contagious to man as well as 
other animals. In moist protected places away from its host the 
parasite may live three weeks or longer, but when exposed to the sun 
it dies in a few days. Lime-sulphur or nicotine dip is useful in treat¬ 
ment, and if used should be repeated about four times at intervals 
of 6-10 days. Dipping in crude petroleum usually kills the eggs as 
well as the parasites, but it is sometimes injurious to the animals. 

Chorioptic or symbiotic mange (tail mange) is caused by Chorioptes 
bovis boms, and is of less importance than the two varieties above 
mentioned. The parasite closely resembles the common scab mite. 
Although it usually spreads very slowly the disease is contagious to 
all classes of cattle, but it is not transmissible from cattle to any other 
species of animal. 

Demodectic (follicular) mange is characterised by lesions which 
are very different from those seen in the other varieties of mange, 
and the disease usually progresses very slowly. It is stated the lesions 
first appear on the shoulders or neck as small spherical swellings, 
ranging in size from that of a millet seed to that of a pea or larger. 
These swellings increase in number until in the last stages of the disease 
they may be present nearly everywhere on the skin; in some cases, 
however, there is very little alteration in the size and number of the 
nodules during a period of two or three years. The nodules may 
contain a rather firm creamy white material of a cheesy consis¬ 
tence ; they may finally burst, discharging a creamy purulent material. 
The parasites— Demodex Jolliculorum bovis —are recognisable in the 
material squeezed out of the nodules. They are similar to those 
observed in dogs, horses, human beings and other animals. As in 
dogs, follicular mange in cattle may be considered practically incurable, 
although its progress may be delayed by regular dipping. Cattle in 
an advanced stage of the disease should be killed. Mild cases should 
be segregated And dipped frequently and the rest of the herd dipped 
at least once as a precautionary measure. Warble swellings should 
not be mistaken for follicular mange. 

Imes’s paper gives full directions for dipping and spraying cases of 
mange. Particulars with regard to the appliances recommended by 
this author have already been noticed in this Bulletin [1918. Vol. 6. 
No. 2. [pp. 87-92]. The lime-sulphur dip recommended should 
be used at a temperature of 96-106°F. To make it, 12 lbs. of 
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unslaked lime or 16 lbs. of commercial hydrated lime should be formed 
into a thin paste with water, and 24 lbs. flowers of sulphur should be 
sifted into the paste and mixed well, so as to attain the consistency of 
mortar by the addition of water. The mixture should then be added 
to 30 gallons of boiling water, taking care not to interrupt the boiling, 
which should continue for l£ to 2 hours, until a dark amber colour is 
reached. The constituents should not be allowed to settle to the 
bottom whilst boiling, but when cooling the liquid should be allowed 
to stand until all solids have settled, leaving the overlying liquid 
clear. Before use this liquid should be diluted with warm water to 
make a total of 100 gallons of dip. 

Nicotine dips should be used at a strength of 1 in 20 of 1 per cent, 
nicotine in order to be effective; if stronger they are injurious 
to cattle. They should be used at the same temperature as 
the lime-sulphur dip, and flowers of sulphur in a quantity of 16 lb3. 
to every 100 gallons of diluted dip may be added. 

If petroleum dip is used the dipping vat should be filled within 
18 inches of the dip line. Crude oil is then added until the line is 
reached. This dip is used cold; cattle should be protected from the 
sun for several days after the dip has been applied. 

In Torrance’s note attention is called to the fact that owing to the 
prevalence of cattle mange in Southern Alberta and South-Western 
Saskatchewan regulations have been in force for several years in these 
territories for preventing the movement of cattle out of the area. 
Considerable difficulties have been encountered in collecting the cattle 
for dipping owing to the nature of the country but, nevertheless, 
regular dipping has effected so much improvement that a large tract 
of country is now nearly free from infection and it is hoped shortly 
that restrictions can be removed from about 8,000 square miles. 
The dividing up and fencing in of ranches into small holdings renders 
the conditions necessary for eradication of mange more easy of 
application. 


Croveri & Salvestroni. Rogna demodettlca nel Cavallo. [Demo- 
dectic Mange in the Horse.]— Bull. Soc. Path. Exot. 1919. July. 
VoL 12. No. 7. pp. 388-390. With 1 text-fig. 

Very few observations have been made on demodectic mange in the 
horse. Most of the cases described hitherto have occurred in the 
United States of America. It appears that up to the present no cases 
of this disease have been identified in Africa. In this paper Croveri 
and Salvestroni describe one case of the disease affecting an Abyssinian 
mare at Merca in Italian Somaliland. This mare, which was in very 
good condition, first showed loss of hair in the region of the neck, 
and in a fortnight this spread so as to involve both shoulders and was 
accompanied by marked pruritus. The disease was first manifested 
by the appearance of minute eruptions on the skin and a slight exuda¬ 
tion, which caused matting of the hair and then led to the formation 
of a crust, and shedding of the hair. The bare patches were covered 
with large desquamated scales underneath which the skin was slightly 
moist. The skin became thickened and corrugated; on pressure, 
it exuded a yellowish-red sticky serous material. 
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On microscopic examination of the scaly crusts a few specimens 
of Demodex JoUiculorum were found, which were, however, more 
abundant in scrapings taken from the deeper layers of the skin* 

The disease was treated by the application of a mixture composed 
of chloroform 1 part, petrol 1 part, oil 2 parts, after a thorough washing 
of the skin by means of soap and warm water. 

The parasite conformed very closely with the descriptions of the 
Demodex of the horse previously studied. The male was 205 to 215^ 
long ty about 50u broad; the female 200 to 240 ju by 60/*. The 
rostrum was well developed and was a little broader than it was long. 
On the ventral aspect the rostrum and cephalothorax united were 
considerably longer than the abdomen, which was little more than a 
third of the length of the former; on the dorsal aspect, however, 
the abdomen was somewhat more than half of the total length of the 
body. Dorsally, the cephalothorax showed well-marked circular 
striations. On account of certain characteristics the authors describe 
this parasite as belonging to a new variety, Demodex JoUiculorum var. 
equi somalUensis. 


Watts (H. R.). The Hog Louse. — Univ. Tennessee Agric. Expt. Sta. 

Knoxville. Bull. No. 120. 1918. July. 16 pp. With 7 figs. 

The pig louse, Haematojnnus suis, L., is the largest louse affecting 
the domesticated animals. The pig becomes infested only by actual 
contact and not through the medium of contaminated pens or beddings. 
In the above Bulletin an account is given of the result of investigations 
regarding the life history and habits of this common parasite, 
together with some suggestions for its control and eradication. 

The following is the summary given of the results of these observa¬ 
tions and experiments. 

“ 1. The eggs, or ‘ nits ’ of the hog louse are glued to the base of the 
hairs, chiefly on the lower half of the body. The eggs are laid only on 
hogs. 

“ 2. The louse becomes full-grown and the female begins laying eggs 
in from eleven to thirteen days after hatching. 

“ 3. The female lays from three to four eggs a day. Only one egg is 
laid at a time. 

“4. The eggs hatch in from thirteen to twenty days, the majority on 
the fifteenth, sixteenth, and seventeenth days. 

“ 5. The louse normally lives about thirty days, but many lice are 
injured, killed, and lost from the host before that time. A few have 
been found to live more than forty days, but this is exceptional. 

“ 6. The duration of the life-cycle is normally twenty-nine to forty 
days, but varies from twenty-four to sixty-three days. 

“ 7. The number of generations is usually from nine to twelve per 
year, but varies from six to fifteen. 

“ 8. The best remedy is the application of thin oil. Any oil, or any 
mixture containing considerable oil, will kill both lice and eggs. 

“ 9. Thick, heavy greaseB or pasty materials should not be used, as 
they do not spread over the skin well enough to be very effective, and 
are not economical. 

“ 10. Medicated oils, disinfectants, and various proprietary materials, 
are no better than the common oils for killing hog lice, but may be just 
as good if they contain considerable oil and no substances that are in¬ 
jurious to the animals. 

“ 11. Poisonous substances should not be used, as they might poison 
the animals.” 
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Imes (Marion). The Spinose Ear Tick and Methods of Treating 
Infested Animals. — U.S. Dept. Agric., Washington. D.C., Farmers' 
Bull. No. 980. 1918. May. 8 pp. With 4 figs. 

The spinose ear tick ( Omithodoros megnini) takes its common name 
from the characteristic spines on the body of the young tick and from 
its habit of locating in an animal’s ears. The parasite is especially 
prevalent in the semiarid sections of the south-western United States, 
the infested area extending, however, as far north as Nevada and 
even into Oregon. The climatic conditions in parts of Texas, 
Oklahoma, New Mexico, Arizona and California seem to be favourable 
for the rapid multiplication of the ticks, which have become very 
important pests in those States. The ticks remain attached in the 
ears of animals for several months and the transference of live stock 
from the infested area to various other parts of the United States 
causes the ticks to become widely disseminated. Moisture, however, 
is apparently detrimental to the ticks in certain stages of their life 
cycle, for they do not seem to be able to flourish in any part of the 
United States except the semiarid parts of the West. 

Among domesticated animals the ticks are found most frequently 
in the ears of cattle, horses, dogs, and sheep, although under favourable 
conditions they often attach themselves to any other mammal, 
including man, with which they come into contact. Wild animals, 
especially jack rabbits, in the affected areas are often grossly infested 
and as the movement of wild animals cannot be controlled the eradi¬ 
cation of ticks by any method of excluding susceptible animals from 
infested areas so as to bring about the starvation of the ticks appears 
to be impracticable. In the infested areas it is not unusual to find 
the auditory meati of cattle and horses completely filled with a mass 
composed of ticks, cerumen, and other matter; as many as 80 ticks 
were taken on one occasion from one ear of a cow. The parasites 
puncture the tender skin of the ears, suck blood from the animal, 
and the wounds thus caused often ulcerate, and result in a condition 
commonly known as ear canker. The constant irritation and possible 
toxic effects of the ticks cause nervous and digestive disturbances 
which result in the lowering of the vitality of the domestic animals, 
with constant lessening of the milk supply in dairy herds and the 
consequent failure of all five stock to gain weight normally. Old 
cows at pasture and weak poorly nourished animals when grossly 
infected often succumb during late winter and early spring. 

The nature and life cycle of the tick as it occurs in South Africa 
has already been noticed in this Bulletin (Bedford, 1918, Vol. 6. 
No. 2 pp. 84-85). Investigations in this connection have also been 
conducted by the U.S.A. Bureau of Entomology. Briefly described, 
the life history is as follows The ticks enter the ears of the animal 
as larvae, not easily visible to the naked eye, and attach themselves 
to the tender skin below the hair line. They at once commence to 
suck blood and in a week or two become completely engorged and 
shed their larval skin. The nymphs also attach themselves to the 
skin lining the ear, where, unless destroyed, or accidentally discharged, 
they remain for from one to seven months until they become fully 
grown and completely engorged. They then fall from the animal and 
usually crawl upwards several feet from the ground, secreting themselves 
in protected dry places such as cracks or crevices in buildings, fences, 
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and trees, where transformation into an adult, mating, and egg- 
laying take place. It seems that the adult never attaches itself 
to animals or takes food, although females which do not find a mate 
have been known to live for over a year. Egg-laying may be inter¬ 
mittent and may be continued as long as six months, the death of 
the female taking place on its completion. The eggs may hatch as 
early as 10 days after having been laid and the larvae are shortly 
ready to attach themselves to any suitable a nim al with which they 
come into contact, although they have been known to live nearly 
three months without doing so. 

The most effective remedy is a mixture of ordinary pine-tar (2 parts) 
and cotton seed oil (1 part), the oil being added to the tar and stirred 
until a uniformly smooth mixture is obtained. In cold weather 
the mixture should be slightly warmed. Cotton seed oil is a fairly 
good solvent for ear wax, and the mixture penetrates ordinary loose 
masses of ear wax and ticks, but it will not penetrate the hard masses. 
The mixture not only kills all ear ticks with which it comes into contact 
but, being of a sticky consistence, it remains in the ears and protects 
the a nimals against re-infestation for about 30 days. Two or three 
teaspoonfuls of the mixture should be squirted into the ear with a 
metal or hard rubber syringe of 2 to 4 oz. capacity. The ear should 
be held upright for a few seconds to allow the fluid to settle into the 
auditory meatus; if the ticks are packed in closely and deeply a 
jrobe made of a piece of stiff wire 6 to 7 inches long and with a closed 
oop \ inch long and J inch wide at one end should be inserted to 
oosen the mass and more oil should be applied. The mixture causes 
very little irritation in the ears but if it comes in contact with those 
parts of the skin covered with hair and exposed to the sun’s rays blister¬ 
ing results and the hair may be shed. No more should be applied than 
the ear will retain. About \ oz. in each ear is sufficient for cattle 
and horses. One application of the mixture usually suffices but 
animals in an infested area should be examined at frequent intervals 
and treatment applied as often as is necessary. Herds grazing on 
infected pastures should be treated in the late autumn or early winter 
to prevent the winter and spring losses caused by the ticks in poorly 
nourished cattle kept in the open. All animals in an infested herd 
should be treated whether they show infestation or not. Unbroken 
horses and wild cattle are best handled in a chute, in which if closely 
packed they will hold themselves without additional restraint, so that 
with a man working on each side of the chute 40 to 60 animals can be 
treated per hour. 

Velu (H.). La lutte contre les acridlens au Maroe. 8e Campagne 
((’experimentation de la methods biologique. [The Eradication 
of Locusts in Morocco. Third Series of Investigations with the 
Biological Method.]— Bull. Soc. Path. Exot. 1919. July. Vol. 
12. No. 7. pp. 362-364. 

This experimental campaign fully confirmed the conclusions arrived 
at by the author in 1916 [see this Bulletin, 1917, Vol. 5, No. 3, p* 210.]. 
It further demonstrated that the effective period for infestation is 
reduced to a few days inasmuch as the first stages of larval [nymphal ? ] 
life are not suitable for contracting the infection, and from the fourth 
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stage onwards the columns of crickets, which have by then become very 
mobile, exhibit more and more scrupulous hygienic habits, which bring 
about the automatic elimination of germ carriers. 

As in 1916 it was found that the exaltation of d’Herelle’s cocco- 
bacillus could not be brought about among the (adult) locusts of the 
invading swarms by setting up spontaneous outbreaks. Exaltation of 
the virus among the crickets (nymphs) was also obtained with difficulty 
for the same reasons. In the Safi district, however, some localised 
sprayings with cultures were undertaken with partial results. 

The intervention of the above difficulties also suddenly interrupted 
the course of passage experiments a short time after cultures had 
been first sprayed in the Casablanca region, and thereafter it was 
impossible to take up the investigation successfully. Pulverised 
crickets which had died in 1916 as the result of the very severe form 
of the disease were not virulent a year afterwards. 

The author concludes that the destruction of acridian pests by the 
use of bacterial cultures, although extremely interesting from the 
experimental point of view, cannot be recommended in practice, 
at any rate at the present time. He then formulates a series of 
measures which might be adopted in order to keep down locusts as far 
as possible. 


BACTERIAL DISEASES. 

Morris (Harry). Anthrax. Transmission of Infection by Non-Biting 
Flies. — Agric. Expt. Sta. Louisiana State University and A. and M. 
College, Baton Rouge. Bulletin No. 168. 1919. May. 12 pp. 

Reference has already been made to a work published by the author 
entitled “ Blood-sucking Insects as Transmitters of Anthrax ” [see 
this Bulletin, 1918, Vol. 6, No. 4, pp. 238-240]. In that publication a 
report was given of a series of experiments in which certain blood¬ 
sucking flies and mosquitoes were proved to be transmitters of anthrax. 

Very little can be found in the literature concerning the direct 
transmission of anthrax by non-biting insects. A great many workers 
have recovered anthrax bacilli from the bodies of flies that had 
been fed upon infected blood. The bacilli have also been recovered 
from blow-flies that had emerged from larvae fed on meat infected 
with anthrax spores. 

Enzootics of anthrax in Louisiana usually occur during the summer 
months while all species of flies are prevalent. Frequently the car¬ 
cases of animals dead of anthrax are not properly destroyed and maggot 
flies develop in great numbers in them. Sometimes through ignorance 
the skins are removed. In certain districts it has long been the 
practice to scarify anthrax swellings on horses and mules allowing the 
blood to escape and thus constituting a very dangerous practice. 

The purpose of the experiments detailed in the present paper 
was to test the possibility of flies fed on anthrax-infected material 

(C609) » 
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being able to carry infection to wounds on healthy animals, and 
also of flesh or maggot flies carrying infection after having been 
developed in anthrax carcases. The flies used were the house-fly, 
Musca domestica, and the maggot flies commonly called “ blue-bottle ” 
and “ green-bottle ” flies, CaUiphora erythrocephala, Lucilia caesar, 
LucUia sericata. 

The technique adopted was as follows :— 

As sources of infection the author employed guinea pigs that had 
been inoculated subcutaneously or intraperitoneally with anthrax 
spores. In some cases a piece of liver or spleen from a carcase was 
used as infected material, and in others, the external swelling on the 
living guinea-pigs. A single fly was placed in a large wide-mouthed 
sterile test tube and in the course of an experiment this tube was 
inverted over a very small piece of anthrax infected liver or spleen 
placed in a sterile Petri dish. The tube was then transferred directly, 
or in some experiments after certain intervals, on to the skin of a 
susceptible guinea-pig on which a small incision about an eighth of an 
inch long had been made. The results of a series of such experiments 
showed that a fly could transmit the disease for a period of five hours 
after having fed on infected flesh. In most cases the external or 
carbunclar form of anthrax was produced and the infested animal 
died at any time from between 48 to 72 hours after exposure. The 
transmission of the disease was mechanical, the bacilli having been 
carried from the infected material to the susceptible animal on the 
proboscis and feet of the fly. 

In another series of experiments a living guinea-pig affected with the 
external form of anthrax was used as the source of infection. It was 
found that a fly, after having fed on the serous discharge from the open 
swelling, transmitted the disease to a healthy guinea-pig by feeding 
upon a skin wound in seven cases out of 18. The results in a parallel 
series performed with the stable-fly Stomoxys calcitram —a biting fly— 
were one positive result out of six experiments. Hence it was concluded 
that the opening of anthrax swellings on animals is a very dangerous 
and useless practice. In certain parts of Louisiana, especially in 
the forest and swampy areas, carcases of animals dead of anthrax are 
frequently overlooked and left undestroyed until eaten by carrion 
eating ani m als. The possibility of the spread of anthrax by this 
means has previously been reported upon by the above Station (Bulletin 
13(>). 

In order to determine the role of insects in the dissemination of 
anthrax from infected carcases, a series of experiments were conducted 
during the years 1918 and 1919; the flies used were the blue-bottle 
and green-bottle flies. Guinea-pigs dead of anthrax were used as 
breeding material for the flies. The experiments were carried out in 
specially built breeding cages, cubical in shape with 12 inch sides; 
the sides were of glass and the top consisted of a closely-fitting 
sliding-door. The ventilator was covered with a fine copper wire 
screen, 40 meshes per inch. Two inches of sand were placed in the 
bottom of each cage and on this a guinea-pig dead of anthrax was 
laid. Eggs or young larvae of flies that had been deposited upon 
a carcase free of anthrax were placed upon this infected carcase. 
This method was followed in order to reduce the chances of spreading 
the disease while obtaining an infestation of maggots. 
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Ten different tests were made with maggot flies during the su mme r 
months. In each test three guinea-pigs were inoculated with a 
suspension of anthrax spores. After death the carcases were disposed 
of as follows: One was opened, a blood smear made and examined for 
anthrax bacilli. If the diagnosis was positive the other two carcases 
were placed in the breeding cages. On one was placed a number 
of fly eggs, while the other was kept free of maggots as a control. 
As soon as the maggots developed, a number was collected and 
cultures made to determine the presence or absence of anthrax bacilli 
in or on their bodies; no anthrax colonies developed. At the time 
the maggots were examined the control carcases were also opened 
and cultures made from the liver, spleen and heart; no anthrax 
developed on any of the plates. 

The pupal stage of the fly usually lasted from two to three 
weeks. As soon as the flies appeared in a cage 15 were collected 
and cultures made from their bodies to determine the presence or 
absence of anthrax bacilli; the results were negative. 

The results of the above experiments would indicate that flies 
breeding on unopened carcases of animals dead of anthrax during 
the summer months in Louisiana do not carry anthrax bacilli in or on 
their bodies. It thus appears that the vegetative stage of anthrax is 
destroyed by the process of decomposition. 

It is probable that the same conditions might not be present during 
the colder weather of the winter months when decomposition is much 
slower. During the months of December and January ten carcases 
of guinea-pigs dead of anthrax were placed in a cool unheated room 
for 20 days, after which time the carcases had partly dried up. 
Cultures made from these animals from time to time always showed 
the presence of anthrax. 

A few experiments were next conducted in order to determine 
whether the spores, which develop quickly on the surface of any 
opening in the carcase, could be transmitted by the above means. 
Anthrax carcases were opened by cutting away the abdominal wall 
and infested with the eggs or young larvae of the flies. Fifteen 
maggots and the same number of flies were collected from each of the 
five carcases used in the experiment; the results were that cultures of 
anthrax were recovered from ten maggots; no anthrax was recovered 
from the flies. 

A few tests were performed in order to determine the effects of 
animal decomposition on anthrax spores. A suspension of the spores 
was injected into the carcase of a healthy guinea-pig, which was 
then placed in an incubator at 35° C. and allowed to remain for 
20 days. It was then opened and cultures made from the contents 
of the abdominal cavity. Anthrax colonies developed in every culture. 

Five carcases were prepared in the same manner as in the preceding 
case, placed in breeding cages, and infested with eggs or young larvae 
of the blue-bottle fly. Twelve maggots and the same number of flies 
as in the previous experiments were cultivated from, and anthrax was 
subsequently recovered from the exterior and interior of every maggot 
examined and in like manner from all the flies. Three pupae were 
placed in a large test tube partly filled with sterile sand. After the 
flies had hatched, the puparia were collected and cultures made from 
them; anthrax colonies developed in every culture. 

(C609) d2 
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The results of the above experiments would indicate that the spore 
form of anthrax is not destroyed by the process of decomposition 
of the animal carcase; also that flies bred in the presence of anthrax 
spores do carry infection on and in their bodies. 

Revue G6n£rale de M^decine V6t6rinaire. 1919. May. Vol. 28. 
No. 329. pp. 233-243.— Contribution & l’6tude do la lymphangite 
ulcdreuse. [Travail du Centre militaire de recherches de l’Ecole 
d’Alfort. [Ulcerative Lymphangitis.] 

Towards the end of 1917 a series of experiments in connection with 
the various forms of lymphangitis occurring in the horse were carried 
out at the Alfort Veterinary School at the request of the Consultative 
Veterinary Committee established by the French Military Authorities. 
Much valuable information was obtained regarding epizootic 
lymphangitis, which was mainly the result of work carried out by 
Boquet under the direction of this Committee [see this Bulletin, 
p. 228]. In addition a series of reports, which are summarised in 
the present article, were furnished by Panisset and Sendrail upon 
the so-called ulcerative lymphangitis of equines. 

During the course of the war, doubts were expressed as to the role 
of the Preisz-Nocard bacillus in this disease, and in fact microscopic 
search for this bacillus in the lesions often had a negative result. 
The bacilli are sometimes very scanty and seem to have unusual 
characters; when material is taken from an open lesion the presence 
of secondary invaders puts difficulties in the way of diagnosis. It 
was found that even when microscopic examination failed the Preisz- 
Nocard bacillus could always be cultivated in Martin’s broth from 
the lesions. The organism was found to be of such virulence that a 
very small number of bacilli were capable of setting up extremely 
acute lesions, and inasmuch as the bacillus was always found in a 
state of purity when material was taken from recent unopened lesions 
the authors feel justified in concluding that it is the actual and only 
cause of ulcerative lymphangitis. The organisms, moreover, are capable 
of living in a latent condition in the body and may be found locally 
in certain lesions which have apparently been cured for a considerable 
time; this fact would explain the relapses that often occur at long 
intervals. On the other hand the bacilli under ordinary conditions 
possess but little power of spreading in the tissues. The lymphatic 
glands which receive lymph from a diseased limb generally escape 
attack, and in any case do not contain the bacilli. This absence of 
adenitis is a point of value for distinguishing between ulcerative 
lymphangitis and epizootic lymphangitis. 

Dealing with the experimental transmission of the disease, the authors 
state that at first they thought it would be necessary to use appreciable 
quantities of culture in order to overcome the resistance of the animal. 
Three horses each received under the skiq one cc. of a 48 hours’ culture 
in ordinary broth ; one of the animals was inoculated in the neck and 
the others in the hollow of the pastern. The result was the formation 
of large abscesses, which burst but were not accompanied by persisting 
lymphangitis. In one of the horses 32 days after apparent healing 
of the lesions, three ulcers were found to have formed in the hollow 
of the pastern, near the point of inoculation ; a fourth also appeared 
on the 40th day, and showed no tendency to cicatrisation. 
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In order to make the experiment resemble more closely the conditions 
found in cases of natural infection, it appeared reasonable to try the 
effect of very small doses; moreover, it was possible that powders or 
substances capable of exerting a negative chemiotaxis, or even 
accessory bacteria, might favour the development of the disease. 
Two horses were thus injected into the hollow of the pastern, one with 
0-4 cc., and the other with 1 cc. of a young brpth culture, diluted to one 
in ten, and mixed with some powdered charcoal. A third horse received 
0 - 8 c.c. ot culture diluted with 10 vols. of a 1 per cent, solution of 
lactic acid ; in a fourth subject oil of vaseline was used as a favouring 
agent; in the case of a fifth subject a loopful of culture was simply 
diluted in 10 cc. of normal saline, and 1 cc. of this mixture was used 
for inoculation. 

The first two horses developed a largo swelling, which burst after 
four days, leaving an ulcerating wound about 3 cm. in diameter; in 
the second horse, which received the smaller dose, the lymphangitis 
appeared to evolve in the usual form. In the horse which received 
the oil a slough separated, leaving a large ulcer. The lactic acid 
appeared to have to a large extent diminished the virulence of the 
bacilli, as in that case nothing followed except diffuse swelling. The 
most demonstrative results were-obtained with horse No. 5, which had 
been given only a very small dose of culture. On the 32nd day, two 
small abscesses burst on the inner surface of the metatarsus, on the 
37th day two others on the inner surface of the fetlock, and, on the 
43rd day, a fifth at the lower part of the hock. This experiment 
was therefore very conclusive, inasmuch as the inoculations all caused 
the formation of lesions resembling those of the natural disease. 
The true symptoms of lymphangitis would usually therefore not appear 
sooner than a month after the virulent injection. 

In order to determine the contagiosity of ulcerative lymphangitis 
under ordinary conditions, a number of healthy animals and animals 
suffering from epizootic lymphangitis were kept for a very long time 
in stalls previously occupied by animals suffering from ulcerative 
lymphangitis, the fitter which had been soiled by the latter being left 
in the stalls. It was not found possible to transmit the disease in 
this way in any case, and it therefore seems that there is little danger 
of direct contagion under ordinary conditions. Maceration of the legs 
in mud doubtless plays a predisposing role by favouring the penetra¬ 
tion of the bacilfi. This matter is of some importance inasmuch 
as it shows that there is no danger of the disease being spread by 
the return of a horse suffering from ulcerative lymphangitis to his 
own stable and ordinary work. The same does not hold true in the 
case of epizootic lymphangitis. 

A series of experiments was simultaneously carried out by the 
Committee in order to verify the curative value of some methods 
already in use, or in order to obtain, if possible, some more effective 
method of treatment. The therapeutic agents which had been 
recommended included—(1) toxins, e.g., mallern, tuberculine, rivoltine, 
etc., (2) specific vaccines, (3) chemical substances, (4) sera, (5) surgical 
methods. 

Several army veterinary surgeons, having nothing else at hand, 
had the idea to use mallein in order to excite phagocytory action in 
the lesions, and they sometimes obtained interesting results. The 
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doses varied from 6 to 10 cc. of dilute mailein, a quantity equivalent 
to J cc. of strong mailein. The patients were given from four to six 
subcutaneous injections at intervals of two days. The wounds were 
simply cleansed by the methods commonly employed. This method 
of treatment was repeated by the authors, with the result that they 
found mailein to have an undoubted effect upon the progress of the 
disease. This action was manifested first by the production of a 
very distinct phase of diminished resistance, with slight increase 
of temperature, a re-awakening of suppuration, and the development 
of new “ buds,” sometimes even on old cicatrices. This phase of 
lowered resistance was not reproduced by successive injections; 
generally it lasted up to the fourth day of treatment, and then was 
succeeded by a phase of improvement. This unfortunately was not 
very marked; some of the lesions cicatrised, but relapses nearly 
always followed. Larger doses injected intravenously had no better 
effect. The phase of diminished resistance was shorter and sometimes 
more decided, and it was reproduced by successive injections. It 
was doubtful, however, whether, any curative effect was obtained, 
and as a rule new “ buds ” made their appearance after an apparent 
improvement. Tuberculine, injected in the same conditions as 
mailein, gave exactly parallel results. Rivoltine, a product obtained 
by the autolysis of the yeasts of beer, was found to have no effect 
upon the course of the disease. 

The Preisz-Nocard bacillus, which presents many points of analogy 
with the diphtheria bacillus, like the latter forms a very active toxin. 
It was therefore indicated to try the effect of this toxin, either by 
employing the products of external secretion—that is to say, the 
soluble poisons which are found in .a broth culture (exotoxin), or by 
using the killed bacilli themselves (endotoxin). At first, treatment w ith 
exotoxin appeared to be of some value ; a disturbing negative phase, 
as caused by mailein and tuberculine, was not produced. When 20 ce. 
of the soluble toxin was injected subcutaneously every three days 
pretty rapid cicatrisation of the suppurating lesions took place; but 
relapses occurred, much as after the use of the other toxins. 

Different kinds of vaccine were prepared from cultures of the 
specific organism killed either by ether or by heat. Cultures killed 
by ether, like the toxins, had beneficial but transient results. When 
injected subcutaneously they unfortunately caused the formation 
of small necrotic ulcers, and thus in order to avoid this they were 
injected into the muscular masses of the croup. Although no ulcera¬ 
tion followed, the injection produced a pronounced inflammatory 
swelling in the region, which became hot and painful and causal 
intense lameness. The injection was here again followed by a phase 
of diminished resistance, as shown first by an increase of temperature, 
and later by the development of fresh lesions, which afterwards 
tended to disappear gradually, but relapses soon occurred. The 
etherised vaccine was thus found to have no real specific action, 
but simply a stimulating general effect like the other antigens 
previously mentioned. A last trial of vaccines, employed according 
to a new method consisting in inoculating increasing doses, namely 
1 cc. the first week, 2 cc. the second week, and 5 cc. the third week, 
had no better results. Control subjects which received simple hygienic 
care were cured in the same proportion as the horses that were 
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treated with vaocine. Moreover, some animalB which were treated 
in a veterinary hospital by a similar method, and afterwards 
sent as cured to the Research Centre, showed very decided relapses, 
proving the very slight value of such treatment. Cultures lolled 
by heat and live cultures were not found to be more efficacious. 

In describing the results of treatment with chemical substances 
the Committee state first that an English author had recommended 
the following mixture as being very efficacious:—Copper sulphate 
30 grammes, carbonate of ammonia 30 grammes, water 560 grammes, 
and ammonia 4 grammes. Application of this mixture was found 
to produce some local improvement, but not a definite cure. A 
1 in 200 solution of copper sulphate injected intravenously in progres¬ 
sively increasing doses of from 30 to 60 grammes of the sulphate 
had no decided results. The arsenobenzene of copper, when tested 
in the same conditions, was found to be without any beneficial effect 
on the disease. 

It was found that iodised oil (40 per cent.) could be injected safely 
in doses of 5 grammes intravenously if 10 cc. of camphorated ether 
were injected simultaneously subcutaneously in order to strengthen 
the heart action. In spite, however, of apparent improvement this 
treatment did not kill the bacilli throughout the body, for, in four 
out of six subjects that appeared to be cured, relapses occurred. Doses 
of 1 cc. of a 3 per cent. Lugol’s solution of iodine, introduced by 
puncture on the surface of the diseased limb, proved of no benefit. 

Tartar emetic in doses of 1 gramme in 50 cc. of normal saline 
solution was also without beneficial result injected intravenously 
every two days. 

On account of the sensitiveness of the Preisz-Nocard bacillus to 
acids, it was thought well to try a local treatment based on the 
employment of these substances. An ointment composed of one 
part of salicylic or lactic acid in nine parts of lanoline and vaseline in 
equal parts was applied to the ulcerating lesions ; this had no caustic 
effect and did not harden the tissues, but the therapeutic results were 
mediocre. The shallower ulcers cicatrised pretty quickly, but the 
others improved only slowly; the treatment had the disadvantage 
of increasing suppuration during the hot season. 

Upon the whole, it is stated, nothing beyond partial results was 
obtained by treatment with chemical substances, and the results did 
not justify the recommendation of any of them. 

The results of specific serum treatment are next described. Two 
horses that appeared to have recovered were given at the outset 
injections of the toxin (filtered cultures in Martin broth) in increasing 
doses, and afterwards living cultures. One of the two died from 
renal lesions; the other, after five months of immunisation, had 
a recrudescence of the disease in some of the old lesions and finally 
died from the disease in the generalised form. This would indicate 
that it is not possible to vaccinate against the Preisz-Nocard bacillus. 
The attempt to obtain a serum failed completely, and in view of this 
impossibility of protecting the serum producers themselves against 
the disease attempts at serotherapy were abandoned. It was, 
moreover, found that the serum of the subjects considered to be 
hyper-vaccinated had no effect on the bacillus, either locally or at 
a distance. 
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Interesting results were obtained on many occasions by the employ¬ 
ment of the polyvalent serum of Leclainche and Vall£e in the 
local treatment of ulcers. It facilitated cicatrisation, either by 
creating a favourable medium or by its action on secondary invaders. 
It cannot, however, be said to be an infallible method of treatment, 
though it might be a valuable adjuvant, especially in those cases in 
which streptococci are also present, as is the rule in open lesions. 

Treatment by the injection of blood from animals believed to be 
cured was followed sometimes by improvement and in some cases 
even by apparent cures; but if care was taken to use animals presenting 
the disease at the same stage as controls, it was not difficult to perceive 
that the number of recoveries was as great among the latter as among 
the animals treated. 

In discussing surgical methods of treatment, the Committee state 
that the application of Bier’s method in various ways produced no 
apparent benefit; cauterisation of the lesions was found to be of 
little use. 

In summing up, it is stated that the different methods of treatment 
tried were found to have only a palliative effect; they aided recovery 
in the slighter forms of the disease, but were almost without eflect 
when the lesions were extensive. 

Diagnosis by specific reactions.—By injecting into the subpalpebral 
connective tissue 1 cc. of a glycerine extract of a pure culture of the 
bacillus there was produced after 24 hours a very difiuse swelling 
of the region, firm to the touch, often very extensive, and reaching 
as far as the malar crest; conjunctivitis, lachrymation, and a more 
or less abundant formation of muco-pus at the inner canthus were 
simultaneously seen. The reaction, however, could not be said 
to be absolutely specific, for even in healthy subjects the injection 
produced an oedema, which, although it was often painless and 
rapidly disappeared, was nevertheless capable of being confounded 
with the genuine reaction. The injection did not cause any rise 
in temperature either in diseased or healthy subjects. The Committee 
therefore consider it premature to recommend the application of 
this method of diagnosis to general practice. The diagnosis of 
ulcerative lymphangitis, however, very rarely presents any difficulty, 
for no one who has seen a case of this intractable disease can afterwards 
have much difficulty in recognising it. 


MYCOTIC DISEASES. 

Bo juet (A.) & N&GRE (L.). L’infection, la sensibilisation et [’immunity 
dans la lymphangite dpizootique des solipddes. — Ann. Inst. 
Pasteur. 1919. Oct. Vol. 33. No. 10. pp. 678-712. 

Various authors have claimed to have transmitted epizootic 
lymphangitis experimentally, by inoculation of pus (Delamotte and 
Tixier 1879, Rivolta and Micellone 1883, Chenier 1881 and 
1882, Bassi 1883, Chaurat, and Jacoulet), by inoculation of a 
culture of a micrococcus (Peupion and Boinet 1888—this result, 
however is open to grave doubt), and in some cases, with irregular 
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results, by the inoculation of cultures of the cryptococci (Tokishige 
18%, Marcone 1895, and San Felice 1906). Arloing, Wiart, 
Gasperini, Thiroux and Teppaz and many other workers failed 
to transmit the disease by inoculating susceptible horses with pus 
from affected animals. In a few cases a specific nodule only was 
produced following upon inoculation, and this disappeared rapidly 
after suppurating and discharging. More recently, VallIse, 
Cuvilliek, and Rinjard (1918) conducted experiments in the most 
variable and most favourable conditions for the development of the 
disease and failed nearly always in attempts at transmission. 

Numerous references to the investigations of Boquet and Negre, 
either singly, conjointly, or in collaboration with other authors, upon 
the cultivation of the causal organism of epizootic lymphangitis and 
upon their attempts at reproducing the disease experimentmly have 
appeared in this Bulletin. In the present paper the authors give the 
results of an extensive series of experiments in which the circumstances 
determining the extension and generalisation of the disease are set 
forth : in particular, the intensifying effect of successive re-inoculations 
upon the initial local lesion is demonstrated, and an explanation is 
thereby said to be furnished to the apparently anomalous results of 
former investigators. 

In a preliminary series of experiments performed upon a horse the 
authors succeeded in setting up typical lesions of epizootic lymphangitis 
by subcutaneous inoculation of a culture of cryptococci, first genera¬ 
tion on culture media. The material inoculated consisted of an 
emulsion of small colonies composed of mycelial filaments, yeast-like 
forms, and a few cryptococci that had not shown signs of budding. 
The inoculations were repeated several times on the same subject. 
A positive result was only obtained in the case of the inoculations first 
performed. 

In a second series of experiments a susceptible horse was inoculated 
under the skin in six places with an emulsion of cryptococci, obtained 
after eight transplantations on culture media, from a strain isolated 
eleven months previously. The lesions observed consisted of small 
suppurating swellings which appeared after an incubation period 
of 20 days and cicatrised towards the third month. In one instance 
only, a corded lymphatic emerged from a nodule and persisted for 
several weeks, ultimately disappearing without ulcerating. The ex¬ 
tension and generalisation of the lesions noticed in the first case were 
not thus observed. This difference might be explained by the fact 
that a few cryptococci in addition to the cultural forms were intro¬ 
duced in the first case, or it might be that in the second case the 
organism had undergone a considerable degree of attenuation after 
having been sub-inoculated eight times on artificial media. 

These experiments have already been referred to at some length 
{see this Bulletin, 1918, Vol. 6, No. 3, pp. 174-178]. 

In a third series of experiments, detailed in this paper, the authors 
inoculated 22 horses; 20 subsequently presented a localised or 
generalised lymphangitis while two remained completely refractory. 
These inoculations were performed with emulsions of cultures obtained 
in identical conditions as regards media (agar + 5 per cent, glucose + 
1 per cent, peptone) and temperature (35° C.). Comparative tests 
indicated that the virulence] of the cultures had not suffered any 
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diminution, at least up to the seventh generation. The results on the 
whole are stated to have been similar in character and thus a detailed 
description is only given of the most characteristic, involving horses 
inoculated subcutaneously three times at certain stated intervals, or 
intravenously only, or intravenously prior to or subsequent to sub¬ 
cutaneous inoculation. 

The period of incubation, that is, the interval of time between the 
inoculation and the appearance of the specific swelling varies from 
one animal to another within very considerable limits (14 to 60 days). 
It seems that neither the quantity of virus injected nor the number 
of times it has been sub-cultured on artificial media nor the amount 
of connective tissue or lymphatic vessels in the region inoculated 
exercises any influence whatever on the duration of this period. On 
the other hand, the incubation period is appreciably shorter after 
inoculation with cryptococcic pus. 

A single subcutaneous injection of virulent cultural material brings 
about immediately the formation of a more or less marked oedema 
which may, depending upon the amount of virus introduced, be 
followed by abscess formation. A few days later these inflamm atory 
phenomena disappear completely and after a variable incubation 
period give place to a small nodule which subsequently increases in 
size until it becomes as large as a man’s fist and ultimately suppurates 
and ulcerates. In exceptional cases the nodule acts as a starting 
point to a fine corded lymphatic which retrogresses within a few 
days. This result would thus demonstrate the specificity of the cultures 
inoculated, but neither the lesions involving the lymphatic vessels nor 
the multiple centres observed in the natural disease are reproduced 
by these means. 

If a second inoculation with virulent material is practised 22 to 
50 days after the first, marked changes are suddenly produced at the 
seat of the initial nodule; this suddenly increases in size and well 
marked corded lymphatics emerge from it. Very soon, rounded 
swellings appear on these cords which assume a characteristic 
beaded appearance. The swellings in turn may suppurate, ulcerate 
and give rise to more corded lymphatics upon the course of which 
further swellings appear. An actual generalisation of the experi¬ 
mental disease may thus be witnessed and the symptomatology of 
the natural disease is reproduced in its entirety. 

If an intravenous inoculation is performed subsequent to the 
subcutaneous inoculation the initial lesion is aggravated only to a very 
slight extent. 

Investigators who have made attempts at treating epizootio 
lymphangitis by biological methods have noted the striking reactions 
which appear subsequent to injections with specific pus at the seat 
of the naturally developing cryptococcic lesions [see Velu, this 
Bulletin, 1917, Vol. 5, No. 3, pp. 186-187]. It would appear, therefore, 
that in the case both of the experimentally produced and the natural 
disease there occurs an alternation of a series of periods of intensi¬ 
fication and of resolution, corresponding with the so-called negative 
and positive phases described by Wright as occurring in the course 
of “ opsonin ” treatment. The former is manifested by the appearance 
of oedemata around the nodules, the bursting of further abscesses 
and the extension of the lesions ; during the latter period, on the other 
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hand, the symptoms subside and the lesions progress towards recovery. 
These phenomena constitute what may be termed focal reactions 
provoked either by auto-reinoculations or by systemic troubles of 
an undetermined nature. 

The experience obtained in these investigations further showed that 
the animals inoculated became increasingly refractory towards 
re-inoculations with virulent material and eventually immune. Never¬ 
theless, the susceptibility of the infected subjects was manifested by 
the production of focal reactions during a more or less prolonged 
period following upon re-injections with antigen. If cryptococci 
are inoculated into an animal bearing two ulcers obtained by the 
inoculation of virulent cultures repeated at an interval of less than 
50 days a reaction is produced simultaneously in both centres and the 
intensity of the changes in both lesions becomes simultaneously 
aggravated. There does not thus exist any relationship between 
the nature and intensity of this reaction and the age of the 
lesions. 

The focal reactions which are thus manifested under the influence 
of re-injections of cryptococci are not due to the specific action of 
these organisms. Bridr£, N&gre, and Tuouette (1912) observed 
identical manifestations at the seat of the lesions following upon 
therapeutic injections of arsenobenzol into animals naturally affected 
with epizootic lymphangitis. Comparable results were obtained by 
Boquet and Nfegre after the employment of emulsions of non-pathogenic 
yeasts (Saccharomyces ellipsoideus), or dead cultures of the Preiz- 
Nocard bacillus, or even when an anti-yeast serum and an anti- 
cryptocoocic serum were used; but, it is stated, the action of the 
specific organisms is more regular and more intense. [Compare with 
the results described in the treatment of ulcerative lymphangitis in 
an analogous manner, p. 225.] 

If, during the course of a natural or of an experimental infection, 
sterilised cultures uf cryptococci are injected subcutaneously in 
doses of over 0 05 gramme one observes after a short interval (2 to 
8 days) the formation of fresh nodules which appear sometimes in 
places situated at some considerable distance from the original centres. 
These nodules are of two kinds, viz., (1) those which occupy the 
whole thickness of the skin, are of about the size of a cherry kernel 
or of a marble, suppurate rapidly, and then ulcerate, leaving sores 
which persist and suppurate during a variable but generally very 
considerable length of time ; and, (2) those which, on the other hand, 
are manifested first by a small flat oedematous swelling of the skin, 
from 3 to 10 mm. in diameter, over which the hairs remain erect, and 
subsequently the epidermis is shed, leaving a sore which suppurates 
for a few days, without becoming deeper or ulcerating, and then 
cicatrises. These two varieties of nodules appear simultaneously on 
infected subjects and in the most varied situations (limbs, sides of 
the chest, back, neck, face, lips and eyelids). In one case, following 
upon a massive injection (3 grammes of culture) into a horse bearing, 
on the neck, only one cryptococeic swelling, an actual generalised 
eruption of 56 buds of both kinds was observed during the following 
week. The same phenomena of generalisation are brought about 
sometimes in the course of the treatment of epizootic lymphangitis by 
the intravenous injection of anti-crvptococcie serum. 



232 


Mycotic Diseases. 


[Dec. 30, 1919. 


Dealing with the question of susceptibility the authors illustrate, 
by means of the following Table, the shortening of the incubation 
period of the nodules produced subsequent to re-inoculations with 
virulent material. It is seen that there are considerable differences 
in the susceptibility of individual animals submitted in identical 
conditions to inoculations with the same culture of cryptococci. 
Moreover, there exists in the case of a single animal a great inequality 
between the length of the incubation period following the first 
inoculation and its length after re-inoculation. Upon analysis of 
the figures the authors conclude that up to the 50th day, beyond 
which time immunity is acquired (with one exception cited), 
the incubation period of the nodules produced by re-inoculation becomes 
shorter as the interval between the inoculations with virulent material 
becomes greater. If the interval between the first and second 
injections is from 15 to 25 days the periods of incubation in both 
cases are more or less the same. It would thus appear that in the 
case of animals sensitized by a primary infection the re-inoculated 
cryptococci bring about more and more rapidly the appearance of 
the specific lesions. The rapidity with which the nodules produced 
by re-infection proceed towards recovery would vary directly with 
the length of time that had elapsed after the first infection ; however, 
these nodules may be the starting point of fresh corded lymphatics 
and ulcers when the animals affected are submitted to further 
injections with virulent material. 
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The hypersensitiveness of the diseased animals is manifested not 
only by the shortening of the incubation period in the case of the 
nodules produced by re-infection but also by the fact that the 
oedematous swelling that is produced immediately after the preliminary 
inoculation becomes increased in size after each injection. Whilst 
to commence with it does not exceed in size that of a small egg it 
may, after the third or fourth injection, reach or even exceed the 
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volume of a fist, and as previously mentioned this local reaction 
becomes more and more intense. The same phenomena are observed 
when one inoculates a sterilised culture of the cryptococci instead 
erf a living one, and they would thus appear to depend upon the 
accelerated liberation of the protoplasmic toxins of the parasite. 

The rapidity with which the focal reaction reaches its height also 
depends upon the degree of sensitiveness possessed by the animal. 
If an animal affected with epizootic lymphangitis is inoculated with 
over 0 05 gramme of culture the specific lesions become active after 
from 24 to 48 hours. Smaller quantities of the organisms (less than 
0 01 gramme) or of the products of their autolysis in etherised water 
bring about the appearance of focal reactions after a period of 
incubation the shortness of which depends upon the size of the 
doses and the shortness of the intervals within which they are 
repeated. The symptoms which characterise this focal reaction become 
rapidly diminished if one employs small doses ; after the third injection 
they are no longer manifested. With larger doses, 0 01 to 0 05 
gramme, on the other hand, the phenomena are renewed after each 
introduction of virulent material and persist for a longer time. Very 
large doses, 0‘5 gramme to 3 grammes, provoke violent reactions. 
If repeated after an interval of over 15 days their action is diminished 
and subsequently is not apparent. 

Specific immunity. It has often been said that a primary attack 
of epizootic lymphangitis does not confer any immunity and that 
recovered animals show exactly the same susceptibility as those 
that have not been infected. Statements such as these are generally 
based upon theoretical considerations of chronic affections or upon 
the observation of tardily recurring relapses after apparent recovery 
from the disease. In Algeria, however, the Arabs and horse dealers 
seem to be convinced that animals recovered from a primary attack 
are no longer susceptible, and this idea is so widespread in the Colony 
that any animals bearing old scars characteristic of the disease fetch 
a higher price than non-infected animals. The authors’ experiments 
demonstrated that animals affected and recovered exhibit a certain 
degree of resistance towards inoculation with virulent material, but 
this immuni ty becomes established very slowly after the initial 
inoculation, and in this connection there are considerable individual 
differences. In four experiments re-inoculations with cultures 49, 
60, 99 and 111 days after the primary inoculation gave negative 
results, the infected animals being thus highly resistant. In the case 
of four animals inoculated on the 43rd, 45th and 53rd day a specific 
lesion developed. Immunity thus becomes evident at about the 
50th day of infection. 

Two non-infected animals were completely refractory to repeated 
inoculations with virus, whilst control horses became affected. 

Immuni ty in this disease, it is stated, is of the nature of a resistance 
acquired towards re-inoculations external in origin, but the affected 
animals, however refractory they may be towards the action of 
cryptococci re-introduced from the outside, remain susceptible 
towards endogenous re-infections with the organisms they already 
harbour in their bodies. It thus frequently happens that when the 
disease follows its natural course so-called generalisations may be 
produced even during the final stages in its evolution. Besides. 
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even when the primary lesions are progressing towards recovery 
one sometimes observes the eruption of new centres in the most 
diverse situations. These fresh lesions persist for a long time after 
the initial sore has become cicatrised, but nevertheless they show no 
tendency towards extension and remain localised in the form of an 
ulcerated nodule which invariably heals. 

One experimental animal showed an atypical form of the experi¬ 
mental disease which was not followed by immunity. This animal 
inoculated under the skin of the neck with 0*01 gramme of a culture 
of cryptococci, third generation, showed after an incubation 
period of 47 days a slight oedema at the seat of injection, which 
gradually grew during the following days and then disappeared leaving 
an indurated diffuse mass 5 to 6 cm. in diameter adherent to the 
skin. Seventy-nine days after the first inoculation the same horse 
received one drop of crvptococcic pus under the skin in front of the 
shoulder ; after an incubation period of thirteen days there appeared 
at this point a slight cutaneous thickening which rapidly became 
enlarged and transformed in 35 days into a suppurating swelling 
about the size of an egg. Whilst this lesion was developing 
the initial swelling on the neck, which had remained stationary for 
more than ten weeks, again became active, increased in size, suppurated 
and gave rise to - a fine corded lymphatic about 20 cm. long, 
which soon became beaded with several nodules, each about the 
size of a hazel nut. 

In another experiment seven affected or recovered horses were 
inoculated subcutaneously with 01 c.c. of fresh cryptococcic pus 
emulsified in 2 c.c. of normal saline solution. The results of this 
experiment, which is described somewhat in detail, appeared to show 
that affected animals show a smaller degree of resistance towards 
re-inoculation with pus containing cryptococci than towards re¬ 
inoculations with cultures of these organisms. In four cases (one 
recovered for thfee months, one seriously affected for three months, 
and two recovering after having been affected with the natural disease for 
several months) the parasites introduced became absorbed during the 
immediate reaction at the seat of inoculation and no specific lesion 
appeared. In two cases (one inoculated with pus 48 days after inocu¬ 
lation with culture, and one affected with a localised swelling following 
upon a single injection with virus performed three months previously) 
the elimination of the parasite was incomplete; a specific induration 
was formed and increased in size for from 15 to 20 days. In the interior 
of the swelling the organisms actively multiplied and gave rise to 
young, granular, single-walled, budding, and polymorphic forms; but 
the small swelling quickly ceased developing, became absorbed, and 
and in from four to five weeks after the inoculation it had.completely 
disappeared without suppurating, the only symptom remaining 
being a slight degree of pain in the inoculated region. In the case 
of one animal (severely affected with the experimental disease for over 
three months and re-inoculated with its own pus at two different 
points) the nodule appeared as before after a very short incubation 
period, suppurated, and discharged on the 50th day. A control 
non-infected horse inoculated at two different points with the same 
pus and the same dose as the six first mentioned horses showed, after 
an incubation period of 14 days, two nodules which reached in less 
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than a month 4he size of a fist and suppurated on the 35th day. 
Finally, a ninth animal re-infected with pus 81 days after the initial 
injection reacted in the same manner as the susceptible horses. 

Paraspecijic immunity .—Attempts at immunising the horses of an 
infected stud by means of emulsions of non-pathogenic yeasts have 
already been described by Brtdr£, N£gre and Trouette (1912). 
In a stud of 100 horses, 10 of which were affected with epizootic 
lymphangitis, 46 were inoculated with cultures of yeasts obtained 
from rice and from beer and 46 were kept as controls. Twenty days 
afterwards three control animals contracted the disease whilst the 
vaccinated animals remained free. Unfortunately these animals were 
dispersed and the experiment could not be continued. 

The experiment was resumed in the following manner. A horse 
was injected every 12 days with increasing doses of yeast (Saccharo- 
myces ellipsoidetii) in a liquid medium (eight injections of from 1 to 
40 c.c. each). A fortnight after the last inj ection it received 0 05 gramme 
of a culture of cryptococci, fourth generation. After an incubation 
period of 42 days there appeared at the seat of inoculation a small 
mdu rated swelling which reached within a month the size of a cherry 
kernel, became fluctuating, and suppurated; the discharging pus 
contained numerous typical cryptococci. At the end of the second 
month a subcutaneous thickening ap}>eared immediately underneath 
the ulcerated nodule, and increased in size until it reached within a 
month the volume of a fist. Subsequently, it developed in a manner 
similar to that of all other localised lesions of epizootic lymphangitis. 
The authors submit the results of this single experiment as it indicates 
that the immuni ty conferred upon a horse by repeated injections 
of yeast is at least uncertain. It would appear that only a specific 
lesion is able to confer immuni ty towards exogenous infections. 

Recovery .—Spontaneous recovery is sometimes produced especially 
when the lesions involve the facial region and the neck. More 
frequently the untreated disease gradually spreads and becomes 
generalised. Death, which supervenes after a very variable length 
of time, occurs especially as the result of the considerable loss of 
substance and of the toxic action of the secondary organisms which 
invade the sores. The pathogenic action of the cryptococci is limited 
to destruction of the tissues by ulceration and necrosis; it has no 
effect upon the general health of the animals, which remain in good 
condition and maintain a normal temperature. Whatever methods 
of treatment are employed, chemical or biological, the rapidity of 
the recovery varies inversely with the length of time the disease 
has been in existence and the amount of inflammatory fibrous tissue 
in the diseased parts. Recovery takes place always by the same pro¬ 
cess, the corded lymphatics and buds become less painful, suppuration 
diminishes daily, the ulcers become filled up and covered with 
epidermis. Gradually the indurations disappear and the only lasting 
traces of the inflammation are more or less extensive scars sometimes 
accompanied, when the disease affects the limbs, with a slight degree 
of elephantiasis. The process of recovery spreads from the initial 
centre to the more distant centres, that is to sav, from the oldest 
lesions to the most recent ones. Ulcers affecting the mucous mem¬ 
branes, deep abscesses, and subcutaneous fibrous nodules persist 
for several weeks after complete cicatrisation of the buds and ulcers 
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on the skin. In the interior of the encapsuled nodules one finds 
a purulent material very rich in cryptococci several months after 
the healing of the superficial lesions. It is due to the presence of 
cryptococci in these centres rather than to re-inoculations of external 
origin that one must attribute the tardily occurring relapses which 
are produced in a certain number of cases. 

When the disease progresses towards recovery one observes in the 
pus from the nodules a diminution in the number of cryptococci; 
at the same time the proportion of organisms changed in appearance 
found both within and without the leucocytes is increased. When 
this pus is sown out on culture media a few elements only develop, in 
the form of large rounded cells or mycelial filaments, and one never 
observes the formation of visible colonies. The organisms contained 
in the pus are for the greater number dead or have suffered such 
modifications that their vitality is considerably reduced. This fact 
enables one to explain in a certain measure the failures obtained by 
numerous investigators in the course of their attempts at cultivating 
the cryptococcus. 

The authors then finally endeavour to draw up a comparison between 
the processes of infection, susceptibility, and immuni ty in epizootic 
lymphangitis and in certain other affections of a chronic nature. 

They conclude their paper by giving the following summary :— 

“ The process of crvptococcic infection presents the greatest analogies 
with the process of tuberculous infection described by MM. Calmette and 
Gu6rin. 

“ A single inoculation with an emulsion of cultures of cryptococci or of 
pus brings about the formation of a specific nodule, which increases in 
size, ulcerates, and then heals after a variable length of time, without 
becoming generalised. 

“ The extension and generalisation of the disease are brought about 
by successive re-infections. The aggravation produced by the reinocula¬ 
tions is the more striking according as to whether they are performed soon 
after the first inoculation, at short intervals, and with large doses. 

"Immunity becomes established progressively during the course of 
the disease. Fifty days after the initial inoculation the resistance of the 
animal is such that re-inoculation with virus remains generally without 
effect. 

" During the period which precedes the establishment of this immunity 
the affected animals are hyper-sensitive towards exogenous reinfections. 
The shortness of the incubation period of the nodules produced at the 
seat of reinfection, the rapidity of their development, ana the diminished 
gravity of their manifestations vary according to the length of time that 
has elapsed prior to re-inoculation. 

" Even when their resistance towards re-infection of external origin iB 
complete, affected animals remain, during the whole course of their disease, 
susceptible towards endogenous infections. 

“ Finally, these animals present towards dead cryptococci re-injected 
subcutaneously an increasing degree of intolerance, which is manifested 
by local and focal reactions of increasing intensity and by the more and 
more rapid formation of sterile abscesses.” 


Davis (David J.). The Effect of Potassium Iodid on Experimental 
Sporotrichosis. — Jl. Infect. Dis. 1919. Aug. Yol. 25. No. 2. 
pp. 124-131. With 2 text-figs. 

In this paper Davis records certain experiments to test the action 
of iodides on the course of experimental infection produced in 
animals with typical strains of Sporotrichum schenckii. 
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Abundant proof has been furnished regarding the efficacy of 
potassium iodide in the treatment of human cases of sporotrichosis, 
such cases responding promptly to the administration of from 30 to 40 
grains per day, and a complete cure usually follows in the course of a 
few weeks, lie administration of the drug should be continued for some 
little time after apparently complete healing otherwise a recurrence 
is apt to follow. Carougeau, in Madagascar, has likewise shown that 
horses and mules affected with this disease respond quickly to the drug. 

However, the relative inertness of potassium iodide and iodine, so 
far as their direct germicidal power on Sporotrichum is concerned, con¬ 
trasts strikingly with their therapeutic action in cases of sporotrichosis. 
In a 10 per cent, solution of potassium iodide S. schenkii lives for at 
least 48 hours and in one per cent, and lesser concentrations the organism 
was found alive at the end of 74 days, at which time this experiment 
was discontinued; in distilled water, also, the organism was alive at 
the end of that time. A strain was used for these teit3 that had been 
isolated from a human lesion a few months previously and at the time 
was pathogenic for rats. The culture used was a vigorously growing 
one about four weeks old. At varying intervals of time 0'1 cc. of the 
Sporotrichum suspension was removed from each of the tubes, inocu¬ 
lated on glucose agar, and readings made after three weeks. It waa 
thus found that iodine either in the form of potassium iodide or in a 
free form in the culture medium had very little destructive effect upon 
the fungus even in relatively high concentrations. The concentrations 
which the iodine attains in the body when administered therapeutically 
probably did not approach those in which the growth was inhibited in 
the experiment and it can, therefore, through its direct action, have 
no appreciable effect. 

Another experiment was made by adding potassium iodide or 
tincture of iodine in varying concentrations to a series of tubes 
containing one per cent, glucose agar. It was found that even in as 
high a concentration as 10 per cent, of potassium iodide the organisms 
grew very well and in all concentrations below that amount there 
developed a profuse growth. In the medium containing the tincture 
of iodine one strain of sporothrix grew in one per cent, concentration 
and below ; another grew at 5 per cent, and below. In two per cent, 
strengths and above there was no growth. 

To throw further light on the action of potassium iodide in this 
infection, different lots of white rats approximately 100 grammes each in 
weight were given the drug subcutaneously before, simultaneously 
with, and after inoculation with a virulent strain of S. schenckii, 
isolated from a typical human case of the disease. The organism 
was grown for three weeks on glucose agar ; the growth was scraped 
from the surface and macerated in salt solution thereby obtaining a 
turbid suspension of spores and mycelium. In the experiments 
described one cc. of this suspension was used uniformly in all the animals 
for intraperitoneal inoculation. It was found that the lesions produced 
under the influence of potassium iodide became smaller and harder 
and a marked increase in connective tissue occurred which tended 
to wall off the organisms. However, the potassium iodide did not ap¬ 
pear to have any appreciable direct effect in killing the sporothrix 
organisms for they were still found in the centres of the hardened 
nodules several months later. 

(C6091 = 
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It was found that the drug given to animals for eight days prior 
to inoculation had no effect in inhibiting or preventing the infection. 
Also, when given simultaneously with and for a week following 
the inoculation the infection appeared to continue without interruption. 
When the drug was continued indefinitely the lesions healed, becoming 
hard and contracted, but the organisms remained alive in the centres for 
a long time and apparently were unable to become disseminated. Lesions 
following upon subcutaneous inoculation usually progressed, but if 
potassium iodide was administered they gradually receded. By 
re-inoculating such an animal, even when receiving potassium iodide, 
the new infection was seen to progress for a period of two or three 
weeks and then recede. It is thus possible to have in the same animal 
one lesion which is healing under the influence of potassium iodide 
And another which is progressing. The drug, therefore, does not act 
in a direct way on the organisms, but indirectly through the agency 
of tissue proliferation and the other processes incidental thereto. 

It is suggested that sporotrichosis, so readily produced experi¬ 
mentally, furnishes a good opportunity for the study of the behaviour 
and reactions of iodine and iodides in chronic infections. 

Escomel (E.). Mycose s’attaquant & des rongeurs du genre Mus, & 
Arequipa, Perou. [A Mycosis of Rodents of the Genus Mus at 
Arequipa, Peru.]— Bull. Soc. Path. Exot. 1919. July. Vol. 12. 
No. 7. pp. 350-353. With 2 text-figs. 

In this article the author studies in detail the case of a rat, Mus 
rattus, and of a mouse, Mus musculus, affected with a form of mycosis, 
which is apparently of common occurrence in the above part of Peru. 
This special form of mycosis attacks preferably the head, and upon 
experimental infection the disease is seen to invade the tissues until it 
arrives on the surface of the bones. It does not set up serious toxic 
effects or produce much wasting. The disease is caused by a fungus 
belonging to the Hyphomycetes of the genus Malassezia. 


DISEASES DUE TO FILTERABLE VIRUSES. 

Remlujgeb (P.). Action de l'6ther sur to virus rablque. [Action of 
Ether upon the Rabic Virus.]— Ann. Inst. Pasteur. 1919. 
Sept. VoL 33. No. 9. pp. 616-633. With 3 tables. 

The action of ether upon the rabic virus appears to have been very 
little studied; it seems that the only researches in this connection 
were performed by Roux (E.) in the early days of the Pasteur school. 
This worker suspended rabic brains in a vessel containing ether 
saturated with water ; from these there trickled drop by drop a liquid 
which gathered at the bottom of the flask while simultaneously the 
ether penetrated towards the centre of the cerebral substance. Roux 
thus obtained an uncoagulated cellular exudate together with the 
nerve matter in which the virus had been killed. By injecting rabbits 
with either or both of these substances, he was able, and especially 
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with the brain substance, to confer an immunity on the animals. 
Attempts at the treatment of bitten persons were even commenced. 

In order to determine the time taken by ether to kill the virus in 
the brain, Remlinger immersed the brain of a rabbit, dead after 
inoculation with fixed virus, in sulphuric ether contained in a small 
flask; then after regular intervals small pieces of brain were excised 
from the superficial layers of the brain and later from the deeper 
parts. The nerve substance was emulsified in normal saline solution 
and in each case inoculated subdurally into a rabbit and guinea pig. 
Care was taken to rid the material of ether prior to injection inasmuch 
as traces of this substance often produced fatal nervous and pulmonary 
accidents. It was found that the loss of virulence of the nerve 
substance took place slowly, proceeding from the periphery towards 
the centre. After immersion for a period of on an average 60 hours 
in ether (a little less in the case of rabbit inoculation, and a little 
longer in the case of guinea pig inoculation), the superficial layers of 
the cerebral hemispheres became completely innocuous. In the 
case of the brain of a rabbit weighing on an average about 8 grams 
the central parts lost their virulence m from 120 to 125 hours when 
inoculated in a dose of £ cc. of a 1-100 emulsion. When tested by 
sub-dural inoculation into the guinea pig in a dose of Jth cc. of this 
•emulsion the period extended up to from 130 to 135 hours. Inasmuch 
as the fatty substances in the brain were dissolved out by the ether, 
the material emulsified in normal saline solution with great ease. 

In order to ascertain the immunising power of these emulsions 
the author performed two series of experiments (1) with rabbits and 
and (2) with guinea pigs. 

(1) 37 rabbits were injected subcutaneously a variable number of 
times with 110 to 700 c.c. of a 1-100 or 1-50 emulsion of rabic brains 
that had been immersed from 24 to 48 hours in ether. A fortnight 
after the last inoculation the animals were submitted to test inocu¬ 
lations, in rare cases by injection into the anterior chamber of the 
•eye, but nearly in all cases by subdural injection, with £ c.c. of a 
1-100 emulsion of fixed virus. In the event of a negative result the 
•operation was repeated every month or every other month in order to 
ascertain the duration of the immuni ty. Two of these rabbits succumbed 
as the result of accidents in the course of the operations. Eight 
•exhibited an extremely solid immuni ty inasmuch as they resisted 2 
(1 rabbit), 5 (3 rabbits), 6 (3 rabbits), and 8 (1 rabbit) trephinings, 
respectively. These rabbits remained alive for over two years after 
the first subdural inoculation. Three rabbits, after having been 
trephined once or several times successfully, succumbed as the result 
of an affection which was not rabies. Two rabbits after having 
resisted one intraocular inoculation with fixed virus died subsequent 
to a subdural inoculation. Finally, 20 rabbits died after the first 
test inoculation, death supervening after a period extending for from 
one to seven days in excess of that in the case of controls. 

It is known that rabic spinal cords most often lose a considerable 
amount of their immuni sing power simultaneously with their decline 
in virulence and that the best vaccines are furnished by cords that 
most nearly approach virulence. 12 rabbits thus received simul¬ 
taneously in tne course of a period extending over three months 
from 300 to 1,000 c.c. of a 1-50 emulsion of rabic rabbit brains that 

(C609) E2 
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had been steeped 96 hours in ether. A fortnight after the last 
injection they were submitted to test inoculations intraocularly or sub- 
durally as above. Two rabbits proved resistant to all the successive 
trephinings performed on them ; two rabbits after having resisted 
one inoculation in one case and two in another succumbed as the 
result of an affection which was not rabies ; one rabbit after having 
overcome the effects of the first inoculation died after the second, but 
after having shown symptoms for 10 days, and after a delay of 10 days 
as compared with the control. Three rabbits proved resistant to 
intraocular inoculation but succumbed to a subdural injection after 
showing symptoms for ten days, and after a delay of nine days as 
compared with the control in one case. The four remaining rabbits 
succumbed to the first subdural inoculation but after a delay as 
compared with the controls extending in one case up to ten days. 

It is a matter of known extreme difficulty to immunise a rabbit 
against subdural inoculation with fixed virus and in any case the 
duration of the immunity obtained is in the majority of cases very 
ephemeral. In the above experiments 34 per cent, of the animals 
proved resistant towards the effects of at least one test inoculation. 
The extremely solid immunity conferred on a large number testifies 
to the vaccinating properties of rabic brains treated with ether. 

(2) Two series of experiments in the same direction were performed 
upon guinea pigs. In the first, three lots of 12 guinea pigs each were 
injected subcutaneously at intervals of a few days with 60, 80, or 
100 c.c., respectively, of a 1-50 emulsion of a rabic rabbit brain 
that had been steeped 96 hours in ether. A fortnight after the last 
injection they were inoculated into the muscles of the neck with two 
c.c. of a 1-100 emulsion of fixed virus. No deaths occurred in any of 
these three lots, whilst out of 12 control guinea pigs, nine died and 
three survived. 

Two further lots of 12 guinea pigs each received subcutaneously 
20 and 40 c.c., respectively, of a 1-50 emulsion of a rabic rabbit 
brain steeped for 96 hours in ether. They were tested a fortnight 
later by inoculation into the muscles of the neck with 2 c.c. of a 1-100 
emulsion of fixed virus. In the case of the lot vaccinated with 40 
c.c. there were three deaths and nine survivals; in the case of the 
other lot injected with 20 c.c. there were five deaths and seven 
survivals; in the case of 12 controls the results were similar, five 
deaths and seven survivals. 

A second series of experiments, performed to ascertain the curative 
effect of the inoculation, was as follows. 24 guinea pigs were injected 
in the muscles of the neck with 2 c.c. each of a 1-100 emulsion of 
fixed virus. 12 were kept as controls, and furnished seven deaths 
and five survivals. The 12 remaining ones received subcutaneously, 
commencing on the following day, 60, 80, or 100 c.c. of a 1-50 emulsion 
of rabic rabbit brain that had been steeped 72 hours in ether. The 
four guinea pigs that had received subcutaneously 60 c.c. of emulsion 
survived, as did also those which received 100 c.c.; out of the four 
which received 80 c.c. one died of rabies and three survived. 

In 1903 the author showed that virulent material sterilised by ether 
and passed through a Berkefeld V filter lost its immunising properties, 
and he maintains that this fact does not contra-indicate the results 
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of the above experiments, for, as has been shown especially by 
Di Vestea, the virus which has passed through filters is much more 
susceptible than ordinary virus to attenuation or destruction. 

The results of the foregoing experiments appeared to the author 
to be sufficiently encouraging to justify him in attempting the 
adoption of this means for vaccination against rabies especially in 
the case of the herbivora. The first experiments of this kind were 
performed upon goats. 

Experiment 1. Four young goats were injected deeply into the 
muscles of the neck with 10 c.c. of a street virus that produced the 
death of a rabbit 14 days after subdural inoculation. Two of the 
the goats were kept as controls. The other two were each injected 
subcutaneously, 24 hours after the preceding inoculation, with 
2-5 grams, emulsified in 70 c.c., of rabic rabbit brain that had been 
steeped 64 hours in ether. On the following day they each received 
3 grams of a brain similarly treated and on the next day 3 grams of a 
brain that had remained 48 hours in ether. These two goat3 survived ; 
of the two controls one survived, the other showed on the 35th day 
the first symptoms of rabies and died four days later. Inasmuch as 
the test inoculation in this experiment was not sufficiently severe, 
tie experiment was repeated. 

Experiment 2. Eight goats each received very deeply into the 
muscles of the neck 20 c.c. of a 1-50 emulsion of street virus that 
produced the death of a rabbit 14 days after subdural inoculation. 
They were then divided into two lots, one for vaccination and the 
other to act as controls. Two of the goats in the first lot each 
received subcutaneously on the second and third day after inoculation 
with virus the whole brain of a rabbit steeped 72 hours in ether. 
The other two animals received a similar emulsion on the third 
and fourth days after inoculation. The controls succumbed to 
rabies 23, 45, 49, and 68 days, respectively, after infection. All 
the vaccinated animals proved resistant. 

A ninth goat was injected subcutaneously with double the quantity 
of brain material administrated to the above goats, and subsequently 
it showed no morbid symptoms such as paralysis or wasting. The 
harmlessness of inoculation with large doses of rabic brains treated 
with ether is a point of capital importance in favour of adopting this 
method of vaccination in practice. 

The author next details a series of experiments performed on three 
dogs, one goat, one cat, two guinea pigs, four white rats, a monkey, 
and two rabbits; the results again demonstrated the harmles3ness 
of large quantities of the emulsions of rabic brains treated with ether 
when injected in considerable doses subcutaneously. In this manner 
considerably larger quantities—up to 1,000 c.c. in the case of rabbits— 
than would be employed for the therapeutic measures were injected. 
Two cases, however, are described in which rabbits presented paralytic 
phenomena, analogous to those observed sometimes in the case of 
man in the course of anti-rabic treatment, in one and ten months, 
respectively, after the last subcutaneous injection; these rabbits were 
also submitted to subdural inoculation with fixed virus. He believes 
that the phenomena could not be attributed to the subcutaneous 
injection of the etherised material. 
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The results obtained above in the case of the goat, in the author’s 
opinion, justify the application of the method in the case of all 
herhivora that have suffered from the bite of a rabid animal. It 
appears possible to vaccinate these animals quite simply by injecting 
them subcutaneously two or three times with two or three whole 
brains of rabbits infected with fixed virus; the brains should be 
emulsified in boiled water after having been steeped in ether for 75 
or 70 hours. This method is also indicated in the case of man inasmuch 
as the procedure is rapid and economical, and the author proposes 
to carry it into practice, at first conjointly with the classical method. 

Horta (Paulo de Parreiras). A vaccinacao anti-rabica dos herbivoros. 
Modiflcacao de proeesso de vaccinacao de Nocard e Roux. [Anti- 
rabic Vaccination of Herbivora. Modification of Nocard & 
Roux’s Method of Vaccination.]— Arch, de Esc. Sup. de Agric. e 
Med. Veter., Nidheroy. 1918. Vol. 2. Nos. 1 & 2. pp. 79-83. 

In this article the author gives an interesting short review of the 
literature concerning the anti-rabic vaccination of herbivora. and its 
application in dealing with a severe outbreak of the disease among 
cattle in the State of Santa Catharina, Brazil. The vaccination of 
herbivora by the intravenous injection of virulent rabic material dates 
back even prior to Pasteur’s original researches on vaccination 
against rabies. Galtier (1879 and 1881) described experiments 
in which sheep and goats were immunised by the injection of saliva 
or spinal cord material into the jugular vein. Roux and Nocard, 
later (1888, 1890), published experiments upon the immunisation of 
cattle, sheep, and goats by intravenous inoculation of ‘ * street ” or “ fixed ” 
virus and evolved a method of applying this in practice. Protopopoff 
immunised dogs by intravenous inoculation of virus passed through 
the rabbit, the material used being the medulla preserved in glycerine. 
Moncet vaccinated three cows bitten by a rabid dog by the injection 
of 5 c.c. of the emulsion prepared from the brain of this animal. 
Kromitjki insisted upon the necessity of using an emulsion devoid 
of coarse particles in this method. Kramitski used an emulsion 
made from the corpora quadrigemina of rabbits that had succumbed 
to the fixed virus, in normal saline solution; one part of the nervous 
material was mixed with one of liquid and passed through layers of 
fine gauze with -2 mm. mesh. This emulsion was diluted with 10 to 15 
times its volume of normal saline solution and inoculated intravenously 
into rabbits and dogs; all survived the inoculation and had become 
immune 15 days after the injection. On the other hand, Remlinger 
and Mustapha Effendi vaccinated 10 oxen and 10 buffaloes, 120 
hours after having been severely bitten, with two intravenous inocula¬ 
tions with an interval of 24 hours; the mortality subsequently 
amounted to 63 per cent. 

The method adopted by the author in treating cattle that had been 
bitten in the above-mentioned outbreak was to inoculate them intraven¬ 
ously with a single dose of 20-30 c.c. of a thick milky emulsion, devoid 
of coarse particles, of the brain of an animal that had succumbed 
to rabies. The brains were in some cases preserved in glycerine. It 
is regarded as of great importance that the emulsion should be quite 
uniform and injected completely within the vein. The results 
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obtained after this treatment,' although it was often carried out in the 
field under somewhat crude conditions, are said to have been very 
satisfactory. 

Remlinger (P.). Un cas de gu6rison spontange de la rage & virus 
fixe, chez le lapin. (Inoculation sous-dure-mdrienne.) [A Case 
of Spontaneous Recovery in the Rabbit following upon Sub-dural 
Inoculation with Fixed Virus.]— Ann. Inst. Pasteur. 1919. Oct. 
Vol. 33. No. 10. pp. 735-739. 

The sub-dural inoculation of the rabbit with fixed rabic virus is 
acknowledged to be one of the most severe tests to which an animal can 
be submitted. It is exceptional that a rabbit thus inoculated does 
not contract rabies and there does not appear to be on record a single 
instance in which a rabbit that had taken the disease subsequently 
recovered. The observation detailed at length in the present paper by 
Remlinger appears to constitute an exception to what has hitherto 
been considered an absolute rule. 

In the course of experiments upon the heredity of anti-rabic immunity, 
one of a series of rabbits that had been inoculated intramuscularly 
on two previous occasions unsuccessfully with the Pasteur Institute 
fixed virus and had then received a large dose sub-durally showed 
on the 8th day after this injection commencing signs of paralytic 
rabies; subsequently, however, the disease developed very slowly, 
and although distinct signs of paralysis were observed the appetite 
remained good throughout. Towards the 9th day of the disease 
the rabbit seemed to improve in condition, and on the 20th day it 
appeared to have recovered except that it still exhibited some circling 
movements. Thirty-four days after the sub-dural injection the 
rabbit received a further injection of the same kind, but subsequently 
showed no morbid symptom whatever, although a control rabbit, 
similarly inoculated, commenced to show symptoms on the 7th day 
and was dead on the 10th. One hundred and thirty-seven days 
after the first sub-dural inoculation the rabbit was again inoculated 
sub-durally with the same result, and six months later the rabbit 
was still alive and well. 

The only recorded recovery from rabies in the case of the rabbit 
is that of Vincent (H.) (1907). The rabbit in that case was inoculated 
sub-durally with some brain material from a rabid dog and 14 days 
later it manifested the first signs of a furious rabies. After a week the 
rabbit became affected with paresis of the hind limbs while the other 
symptoms diminished and the rabbit finally recovered. This observa¬ 
tion, however, had to deal with “ street ” virus and not with a “ fixed ” 
virus as was used by Remlinger and had been passed through 
the bodies of rabbits about 1,200 times. A few cases of recovery 
in the case of the dog are on record. [Remlinger and Mustaffa 
Effendi (1904).] 

Murillo (F.) & Ram6n FananIs (J.). La propiedad difusible del 
virus r&bico. [The Diffusibility of the Rabic Virus.]— Bol. Inst. 
Nac. Hig. de Alfonso XIII. 1918. June 30. Vol. 14. No. 54. 
pp. 87-94. 

In 1918 Remlinger published papers describing experiments in 
which the brains of rabbits that had died of rabies following upon 
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inoculation with fixed virus were suspended in glycerine for certain 
periods of time; subsequently, the fluid was injected in 5 c.c. doses 
intramuscularly into a number of guinea-pigs; of those that survived 
the immediate effects of the inoculation about one-third succumbed 
to rabies. From the results of such experiments Remlinger con¬ 
cluded that the rabic virus differed fundamentally from the bacteria 
and protozoa and would thus seem to occupy a place intermediate 
between the micro-organisms and the diastases. The virus was 
held to be in the nature of a contagium fluidum, a term originally 
invoked by Beijerenk to include filterable viruses of the kind originally 
studied by him in the case of the so-called “ mosaic ” disease of 
tobacco. [See this Bulletin, 1918. Yol. 6. No. 3. pp. 181-184.] 

Murillo and Fanan&s consider that Remlinger’s hypothesis is open 
to grave criticism inasmuch as in his experiments not sufficient account 
is taken of the possibility of small particles of the nerve material 
becoming distributed in the fluid. This possibility has to be regarded 
seriously, for Remlinger merely used ordinary grey filter paper for 
filtering the fluid before inoculation; moreover, if the virus were 
in the nature of a soluble product such as the diastases the fact that a 
considerable number of the guinea-pigs survived while some died 
becomes inexplicable. The authors thus in this paper describe two 
series of experiments in which the work done in this connection by 
Remlinger was repeated, care being taken, however, to eliminate 
the possibility of small particles of disintegrated brain material being 
present in the fluid used for inoculating the susceptible guinea-pigs. 
This was accomplished by using for filtering the glycerine in which 
the rabic brains had been suspended a Soxhlet filter, such as is used by 
chemists in the estimation of fat. The results in both series of experi¬ 
ments were entirely negative, none of the guinea-pigs that survived 
the immediate effects of the inoculation subsequently showing any 
sign of rabies. In the second series the loss of weight suffered by the 
brains after immersion in glycerine was estimated. It was found that 
25 grammes of brain material became reduced to 10 grammes in weight 
after ten days. 

Curson (H. H.). Rinderpest in the New Langenberg Province of 

German East Africa during 1917-1918.— Jl. Comp. Path. <£ Ther. 

1919. Sept. Vol. 32. No. 3. pp. 197-210. 

In this article Curson gives some interesting details with regard 
to the outbreak of rinderpest which occurred recently in the New 
Langenberg Province of “ German ” East Africa and caused 
a good deal of apprehension, inasmuch as there was considerable 
risk of its spreading southwards across the Tanganyika-Nyasa gap 
through Nyasaland and Northern Rhodesia into South Africa. A 
special Commission was appointed by the Union of South Africa 
Government to deal with this outbreak, the reports of which have been 
referred to already in this Bulletin [1918, Vol. 6, No. 2, pp. 115-118 
and 1919, Vol. 7, No. 2, pp. 90-93]. 

It is rather a curious fact that the New Langenberg natives, 
Wankonde, had no special name for this disease. They called it 
“ imbungu,” which is a Swahili word meaning “ a contagious disease.” 
It does not appear that the German authorities themselves definitely 
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recognised until 1912 which districts were infected in South East 
Africa with rinderpest, when they immediately took steps to 
erect two laboratories for the manufacture of serum. [In this 
connection see reference to reports by Ostertag, this Bulletin, 
1917, Vol. 5, No. 2, pp. 122-127.] After the epizootic of the 
nineties, which is supposed to have originated in Italian 
Somaliland, had swept through the Tanganyika-Nyasa gap to 
Rhodesia and South Africa it would appear that the disease 
died out entirely south of the Dar-es-Salaam-Tanganyika Railway, 
but that north of this line there were several areas where enzootic 
rinderpest remained. The first case south of the Central Railway 
occurred during November 1914 in the Iringa Province, 30 miles 
north of the Boma of that name. This outbreak, however, was 
stamped out very speedily by the use of “ serum alone ” and the 
adoption of other preventive measures, such as the vigilant patrolling 
of the area by Askaris. The nearest enzootic areas were in the Tabora 
and Mpapua Provinces, and it would seem that this last invasion, 
that of the New Langenberg Province, originated from either or both 
these areas. 

In January 1917 rinderpest again broke out south of of the railway 
at Iringa, the infection having been brought south by supply cattle 
collected by the Military from north of the railway, including the 
rinderpest enzootic areas. Only a portion of these cattle had been 
immunised with serum. It was apparently the rule for military 
supply cattle to receive serum before they were sent on a long trek, 
but in many cases this procedure could not be enforced. Infection 
was probably carried from Iringa southwards to Njombe on the 
British lines of communication by some military transport cattle that 
left Iringa on the 12th January 1917. Four months previously two 
German columns under Wahle and Wintgens had been driven from 
Tabora by the advancing Belgians. Wahle had retreated east along 
the railway and later south towards Iringa, arriving there about 
the same time as Wintgens, who had retreated south from Tabora. 
The Germans managed to cross and join the main German Force in 
the Mahenge Province. It is quite likely that Wahle’s Force, which 
had been in the rinderpest area, had brought infected cattle with them, 
for from the 10th January 1917 onwards the British Force under 
Northey were losing cattle in the Njombe area from what is thought 
to have been rinderpest. By March rinderpest had a thorough hold 
on the herds in the Njombe area, and it seems feasible to suppose 
that the infection had already existed there some considerable time. 

The most important occurrence in regard to the dissemination of 
infection took place later when Wintgens, who had joined the main 
German Force again, managed to break through the British lines, 
this time making north-west. On the 22nd February 1917 he arrived 
at Tandala, in the New Langenberg Province, where infected supply 
cattle had arrived from Njombe. Many supply cattle were looted 
by him in this neighbourhood. As the British were in hot pursuit 
he made north to Ussanga, where it is reported only 600 head of cattle 
remained out of 3,000 by the end of June. Centres of infection were 
also caused at Ruiwa in Usafua and at Malema’s in the Usongwe 
district. These last outbreaks showed a tendency to die out, and when 
the Members of the Rinderpest Commission came on the scene in 
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May 1917 they soon stamped out the last traces of the disease. The 
outbreak at Tandala among supply cattle also showed no tendency 
to spread, for in the following August, when in that area, no evidence 
could be found that the disease had spread from the supply camp to 
the native villages. Wintgens, therefore, by taking rinderpest to 
Ussanga, whence it was conveyed to the heavily stocked cattle country 
of New* Langenberg, west of the Livingstone Mountains, was responsible 
for the danger which threatened Nyassaland and Rhodesia for eighteen 
months, and which lead to the despatch of the Rinderpest Commission 
from the Union in April 1917. 

This epizootic of rinderpest, which entered Ukonde in April 1917, 
was fought for over a year, and the campaign finally terminated in 
December 1918, after the cattle in the Kassanga or Bismarksburg 
Province had been immunised, and the disease had actually been 
introduced into North-Eastern Rhodesia by Von Lettow in his retreat 
towards the west. 

The author then adds some interesting details as to the geographical 
distribution of the disease, the susceptibility of cattle, the cause of 
disease, period of incubation, course and symptoms, and post mortem 
appearances. This account, however, contains very little that is new. 
In the outbreak under consideration the disease was generally of a 
mild character, although sometimes, e.g., in Njombe at the beginning 
of 1917, and in the Mwaya area in the beginning of 1918, the symptoms 
resembled those seen in the much more virulent outbreak that occurred 
in the country in 1897, and spread was more rapid. There are districts 
in “ German ” East Africa (Ruanda and Urundi) where the cattle are 
said to be as susceptible as English stock. In Uganda, where the 
cattle escaped the previous outbreak, they are said to be highly 
susceptible. There is no evidence to prove that game, even buffalo, 
which are numerous in the New Langenberg area, contracted the 
disease, and in no case did sheep or goats become infected. 

With regard to the period of incubation, virus animals eighteen 
months to three years old injected subcutaneously with 1 c.c. of virus 
showed the first rise of temperature some time between the 60th and 
120th hour afterwards. In one out of twenty-two virus animals the 
primary rise did not take place until the 144th hour. The period 
of latency is lessened by increasing the amount of virus injected and 
by inoculating the virus intrajugularly ; e.g., by giving 100 c.c. virus 
subcutaneously, a rise of temperature can generally be expected in 
sixty hours. When serum was injected prior to the inoculation of 
the virus the result was very much the same. However, when serum 
and virus were given simultaneously the latency was protracted, 
ranging in a series of cases under observation from 5 to 13 days, 
average 7 ‘55 days. Exceptionally in natural cases there was no 
reaction until the fifth day ; more often there was a rise on the seventh 
day, but sometimes it did not occur until the ninth day. The condition 
of the animals seemed to play some part in their resistance towards 
the disease. 

In describing the course and symptoms of the disease, the author 
states that in some cases brain symptoms were observed, the animal 
becoming violent, staring blindly around, and even bellowing. The 
buccal ulcers appeared to heal with great rapidity. The skin lesions 
stated to occur sometimes in the disease were observed by the author 
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in one outbreak; there were ulcers all over the body from the nose 
to the limbs, some already healing and showing scabs ; around these 
the hair had been shed; in some areas behind the shoulder and in 
front of the thigh fissures exuding blood were seen, while in other 
areas the skin became parchment-like and fell off. 

Before proceeding with the immunisation of cattle, it appeared 
necessary to employ considerable tact in dealing with the natives. 
It was advisable to work through the Political Officer, who called a 
meeting of the chiefs and explained to them what steps it was proposed 
to take, prestige being a matter of considerable importance in the 
minds of the Central African natives. No chief was to send his cattle 
to an Inoculation Station until summoned by the Veterinary Officers, 
and before operations commenced reliable guards were stationed at 
the borders of the area to be immunised, and a “ crush ” was built. 

Dealing with the prevention of the disease in the scene of an 
outbreak, the author states that the employment of the “ serum 
alone ” method is unquestionably preferable to slaughter. If the 
latter procedure were adopted the natives would flee with their 
stock from the focus of infection to escape slaughter of their cattle, 
and, moreover, in the scene of an outbreak it is difficult to define 
the exact limits to which the outbreak has spread. Instances are 
furnished in which the employment of the “ serum alone ” method 
was rewarded with undoubted success. 

About 100,000 head of cattle were immunis ed actively, that is, 
with serum and virus simultaneously. Of these, almost three-quarters, 
belonged to the Wankonde tribe occupying the fertile country imme¬ 
diately north of Lake Nyassa. The results are stated to have 
exceeded all expectations, especially during 1917 when the mortality 
did not exceed 1 per cent. The method adopted was as follows 
Cattle were collected in a kraal leading to the “ crush,” and on being 
driven through they were first branded. This had the effect of driving 
them onwards to the far end, .where they were secured, and where 
the inoculators were standing. They were then inj ected simultaneously 
on one side with serum and on the other with virus. The minimum 
number of natives required to assist at the “ crush ” was fifteen. 
The author records that at Mbosi a native giving virus and he himself 
giving serum one day inoculated 1,500 head. The dose of virus 
usually given was 1 c.c. subcutaneously, a convenient syringe being 
a 10 c.c. one. Calves were always inoculated after being thrown, 
as this was easier than passing them through the “ crush.” For 
large Wankonde cattle, weighing 800 lbs. and over, the dose of serum 
given in the “ mixed method ” at Rutenganio was 30 cc.; for 
smaller cattle, weighing 600 lbs., 20-25 cc.; for yearlings, 10 cc.; 
and, for calves, 5 cc. At Mbosi, where the cattle are comparatively 
lighter, and weighed on the average 600 lbs., it was seldom that over 
26 c.c. were given. A convenient syringe was one holding 50 c.c. 

Experiments showed that as soon as the natives had had their 
herds inoculated the most advisable course was to allow them to 
take them back to their homes. At Rutenganio and Mbosi Govern¬ 
ment herds were immunised, and afterwards kept concentrated, 
with the result that the mortality was as high as 10 to 20 per cent., 
whereas it was rare, at any rate at the former station, for 3 per cent, 
of the native cattle to die. It is a mistake, it is stated, to change 
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the habits of cattle when a severe febrile reaction is expected, as it 
is likely to have an effect on their temperaments and powers of 
resistance. It was not always possible to enforce total burial or 
destruction, owing to shortage of food among the natives. They 
were usually allowed to retain the limbs which were cooked in the 
presence of an askari. The remaining portion was deeply buried, 
and some offensive material—such as hycol or slaked carbide— 
was first thrown on it to prevent the owner from exhuming the 
carcase for consumption. 

Some observations concerning the curative treatment of rinderpest 
by serum inoculation led to negative results. The injection of 
normal saline solution, however, in doses of 100 to 200 cc. did appear to 
contribute appreciably towards recovery. One experiment made in 
order to test the efficacy of the serum was carried out by mixing 
in vitro 10 cc. of virus blood and 100 cc. serum, the mixture being 
injected immediately afterwards into five cattle. The first rise of 
temperature occurred five to thirteen days after inoculation and all 
the animals survived. 

The virus employed in the inoculations consisted of the defibrinated 
or citrated blood of an animal varying in age from eighteen 
months to three years and showing a thermal reaction four or five 
days after infection with rinderpest blood ; a microscopic examination, 
it is stated, should be made of the blood and due regard taken of 
circumstances. In the New Langenberg area there were in existence 
East Coast fever, gall-sickness and red-water, and in the case of one 
animal trypanosomes were' discovered in the blood. In May 1918, 
however the supply of Giemsa stain became exhausted, and the 
Commission was obliged to use virus without preliminary microscopic 
examination. 

Very little difficulty was experienced in the diagnosis of rinderpest 
in the New Langenberg area. At the end of 1918 cattle were reported 
to be showing symptoms and dying of-what was apparently rinderpest 
in a village in the New Langenberg district. Upon investigation 
however, this turned out to be bovine coccidiosis. A disease known 
as malignant catarrhal fever also exists in “ German ” East Africa, 
but no evidence of it was seen in New Langenberg. It appears 
probable that many cases of this affection are in reabty coccidiosis. 
On three occasions, at the end of the dry season, an ulcerous stoma¬ 
titis of cattle was met with both in calves and adults while being fed 
on “ safari ” (a coarse herb seen at the end of the dry season); in 
these instances several animals were affected, and twice the condition 
of the suspects was poor. At least 5 per cent, of Wankonde cattle 
are affected with a dermatitis called “ saria ” by the natives, the 
lesions being of a chronic nature and causing no loss of condition; 
the lesion consists of an exudation of serum causing the matting 
of several hairs together; in time the hairs are shed and the skin 
becomes thickened. 

As complications following upon the inoculation, the author 
mentions East Coast Fever, called “ matussi ” by the natives, red- 
water, gall-sickness, abortion, and pleurisy. East Coast fever is 
said to be enzootic in the country north of Lake Nyassa and all 
cattle appear to contract the disease as calves, the chief symptoms 
manifested being enlargement of the subparotid lymph glands. The 
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mortality varies from 2 to 5 per cent, in the high veldt (4,000 to 
5,000 ft.) to at least 25 per cent, along the lake shore, and most calves 
die at the end of the wet season, April and May, probably owing 
chiefly to weakened constitutions after the severe weather. 

As some 10,000 cattle had been inoculated along the lake shore 
between January and March, the Political Administration regarded 
the heavy calf mortality that subsequently occurred (one chief, 
Korosso, lost 250 calves out of 1,000) as being due to the rinderpest 
inoculation, but the natives themselves knew and said that “ matussi ” 
was the cause. Examination of spleen smears from some virus 
animals that had died of rinderpest showed Koch’s bodies. It would 
be difficult to say whether the mortality was due to a re-infection 
or to breakdown in East Coast fever immunity. However, as the 
percentage mortality was so low the East Coast fever infection could 
not have been a very severe one. 

Immunit y.—Experience showed that the inoculation of serum was 
valuable in stamping out small centres of infection, that is to say 
in conferring immunity against natural infection; but as a curative 
agent and preventive when the virus was inoculated artificially it 
seemed to possess comparatively little value. Cases were recorded 
in which rinderpest was stated to have developed in cattle within 
a week to 10 days after inoculation, but in these cases the disease 
had been contracted before the serum was administered. 

The immunity conferred by the simultaneous method was proved 
on two occasions on testing to be satisfactory after eight months 
and one year, respectively. 

With reference to possible immunity conveyed from a cow to its 
offspring, five observations seemed to indicate that this was exceedingly • 
slight. [See in this connection, Croveri, this Bulletin, 1919, Vol. 7, 
No. 2, pp. 95-96.] Five calves were obtained that had been born from 
four to eight months previously from mothers inoculated at an anterior 
date by the simultaneous method. Upon inoculation with 1 cc. 
of virus alone all these calves showed thermal reactions and clinical 
symptoms; in the case of one calf, born seven months previously, 
this resulted in death. 

At the end of the paper, the instructions issued with the serum 
prepared at the Veterinary Pathological Laboratory, Nairobi, are 
printed. 


Correction. 

• 

Mr. Stanton Youngberg, Chief Veterinarian, Philippine Bureau of 
Agriculture, writes that, by an error of proof-reading, a mistake was 
made in his article entitled “ Resume of the Work of the Veterinary 
Division for the year 1917 ” as published in the Philippine Agricultural 
Review, Vol. 11, No. 2, Second quarter, 1918. Paragraph 5, page 90 
of this article should have read : 

“ Recommendations.—Immunization properly applied is the surest 
method for the control of rinderpest, and with judicious extension will 
he one of the prime factors in the eradication of this disease. Care must 
be taken, however, not to lead the public to believe that it will accomplish the 
miracle of bringing about the eradication of rinderpest in a short time and 
without the necessity of observing the fundamental principles of sanitation 
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and hygiene. All the measures at our disposal must be properly and 
carefully applied in order to keep the disease well under control and thus 
give hope of ultimate success in its eradication.” 

The words here italicised were inadvertently omitted, thus giving an 
entirely opposite turn to the sense. 

As the paragraph, in its original form, was quoted in this Bulletin , 
Vol. 7, No. 1, p. 51, lines 8-12, it should be amended there also. 


Upton (H. V.). [Vaioloide o Vaiolo aviavio nei polli.] [Fowl Pox.}— 
Province of British Columbia Dept of Agric. Agric. Bull. 1918. 
[Summarised in Clinica Vet . 1918. July. Vol. 41. No. 14 

pp. 396-397.] 

“Fowl pox is usually accompanied by other diseases such as bacterial 
diphtheria and canker [ cancro ]. It is nearly always limited to the 
epidermis of the head and it seldom spreads from this region. 

“ Symptoms . These are manifested in two forms (1) fowl pox or 
epithelioma contagiosa, in which eruptions and ulcers are produced on 
the head, mostly on those parts devoid of feathers ; (2) in the form of 
small diphtheritic patches in the mouth, on the tongue, and on the 
oesophagus ; if the disease is not arrested the fowl becomes unable to 
eat or breathe. The ulceration spreads to the side of the face and may 
reach the eyes and cause blindness. The two forms may affect simul¬ 
taneously the same subject. 

Prevention. This consists in cleansing and disinfecting the fowls, 
fowl houses and runs ; isolation ; burning of animals dead of the disease ; 
keeping pigeons and other birds away from the ground during the outbreak, 
etc. A very good internal antiseptic for placing in the drinking water 
is prepared as follows :—Shake together thoroughly 6 grammes oil of 
sassafras in a litre of water and add slowly to the liquid 3 grammes of 
sulphuric acid. A spoonful of this preparation should be added to 4 litres 
of drinking water. 

“ Treatment. Keep the fowls under cover during the winter and 
spread quicklime on the ground. Renew the litter in the poultry run 
after having burned the soiled litter and washed the floor with a strong 
solution of carbolic acid. The Section of Aviculture of the Department 
of Agriculture of British Columbia, Canada, has carried out a series of 
experiments upon the curative and preventive treatment of the disease 
by means of vaccination. The author vaccinated about 3,000 fowls 
from five weeks to three years old. In each series of experiments some 
fowls were left untreated as controls, and of these 40 per cent. died. 
Some lots were vaccinated with vaccine obtained from crust alone ; others 
were vaccinated with crust and caseous exudate attenuated separately, 
then mixed or triturated together, and afterwards attenuated. The best 
results were obtained with vaccine made from crusts and exudate, 
triturated together prior to attenuation. In the case of chicks from 
5 to 8 weeks old (the greater number of which showed rather acute sijps 
-of the disease) good results were obtained by vaccinating twice with 
•5 c.c. of vaccine with an interval of three or four days. In some very 
severe cases which were considered to be very far advanced complete 
recovery was obtained after injection with 2 c.c. of vaccine. In all, three 
birds only died, due to emaciation. The production of eggs was not 
affected. The crusts and exudates should be excised by means of a pair 
of sterile scissors and their surface sterilised with tincture of iodine. 

“ The vaccine is prepared as follows : *5 gramme of crust and exudate 
is triturated in a mortar with a little normal saline solution, of which 
100 c.c. is prepared ; it is then poured into a small flask which is closed 
and placed in a water bath at 55° C. for an hour. The mixture is then 
filtered into a sterile flask and the remainder of the saline solution is used 
for washing the filter. It is essential that vaccination should take place 
as soon as jMJssible after the preparation of the vaccine, otherwise it becomes 
-changed and the results are poor or nil.” 



Vol. 7. No. 4.] Diseases due to Filterable Viruses. 


251 


Mrowka. Die normale Milz des Pferdes und ihre pathologischen 
Verfinderungen bei chronischer, infektioser An&mie. [The 
Normal Spleen of the Horse and its Pathological Changes in 
Chronic Infectious Anaemia.]— Ztschr. j. Veterindrk. 1919. 
Feb. [Summarised in Berliner Tier. Woch. 1919. Apr. 3. # 
Vol. 35. No. 14. p. 114.] 

The normal spleen of the horse shows under the microscope a 
quantity of pigment, which lies intracellularly and assumes many 
varied forms. Besides amorphous masses one finds irregularly- 
shaped flakes and granules of about the size and form of the red 
blood corpuscles, for the most part gathered together in masses. 
The pigment stains black with ammonium sulphide. The pulp 
around these masses is composed of red blood corpuscles and, in 
addition, to the greatest extent, of large nucleated bodies with no 
visible cytoplasm. The nuclear substance of these cells is vacuolated 
and has the form of a network enclosing one or more chromatin 
bodies and sometimes also pigment granules. Other types of cells 
found are large and small lymphocytes and transition forms, 
neutrophile, polynuclear and also eosinophile leucocytes, blood 
platelets, and cells with a coarse basophilic nucleus. The spleen 
follicle, thus composed of a pulp rich in pigment and red blood 
corpuscles, gives a sharply circumscribed appearance at its margin. 

In comparison with the normal spleen that of a horse affected 
with anaemia contrasts markedly on account of its poverty in 
pigment. In the tissue where this is decreased in quantity the 
colour of the pulp changes from brown and approaches a raspberry 
tint. Besides the decrease in pigment there is also observable 
simultaneously hyperplasia of the lymphatic tissue and eosinophilia. 

Foot (Nathan Chandler). Rocky Mountain Spotted Fever in the 
Domestic Rabbit. — Jl. Med. Res. 1919. Mch. VoL 39. [New 
Series Vol. 34.] No. 4. pp. 495-505. With 1 plate comprising 
3 figs. 

In 1909 Gomez (L.) described experiments with Rocky Mountain 
spotted fever on the domestic rabbit, and since that date nothing 
has been recorded on the subject, although it is one of great importance 
in view of the fact that the wild rabbit and hare may be carriers of the 
disease in infected districts. The lack of investigation in this connec¬ 
tion is largely due to the fact that Ricketts (H. T.), who collaborated 
with Gomez, denied the susceptibility of the rabbit to the virus unless 
it had been submitted to a process of exaltation by passage through a 
considerable number of guinea-pigs; he claimed to have been unable 
to infect rabbits with virus from human cases. Stiles (C. W.) (1905) 
also inoculated five rabbits with blood from human cases with negative 
results, during an attempt to repeat the experiments of Wilson and 
Chowning ; these last-named authors had also claimed to have dis¬ 
covered a piroplasm in the blood of rabbits so treated. Stiles failed 
to find such an organism and also stated that it was impossible to 
transmit the disease to the rabbit. Rucker (1912) stated that the 
disease was transmissible to the rabbit but in a milder and far less 
serious form than in guinea-pigs ; besides congestion of the scrotum 
no marked anatomical changes were recorded. In view of these 
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differences of opinion and inasmuch as Parker, who is at present 
working in Montana on the disease from an entomological aspect, has 
recently suspected that the rabbit may occasionally act as a carrier, 
Foot, in 1917, repeated Gomez’s experiments and carried out a number 
of original investigations. 

# In this paper the susceptibility of the rabbit to the bite of infected 
ticks, its susceptibility to virus transmitted by intraperitoneal injections 
of blood from infected guinea-pigs and other infected rabbits, the 
question of immunity, and the pathology of the disease in the rabbit 
are discussed. Very briefly the author summarises this work as 
follows:— 

“1. The domestic rabbit is susceptible to infection with Rocky 
Mountain spotted fever, (a) by the bites of infected ticks (Dermaeentor 
Venustus ); (b) by intraperitoneal injection of infectious blood from 
guinea-pigs to other rabbits. 

“2. This susceptibility is less marked and more variable than in the 
case of the guinea-pig. 

“ 3. The lesions produced are essentially the same as those found in 
the case of the guinea-pig, monkey or man. 

“4. The presence of the small diplococcoid organism described by 
Wolbach, in connection with this disease, can be demonstrated in infected 
rabbits. 

“5. Immunity is not transmitted from parents to offspring in this 
species.” 


MISCELLANEOUS. 

Cleland (J. Burton). The Conveyance of the Virus of a Human Acute 
Infective PoUo-encephalo-myelitis occurring in Australia to Monkeys, 
Sheep, a Calf, and a Foal.— Proc. Boy. Soe. Med. 1919. Aug. 
Vol. 12. No. 9. pp. 33-42. 

" Summary. (1) Over 130 cases of a form of polio-encephalo-myelitis 
occurred in man in the western parts of New South Wales in the late 
summer and autumn of 1917 and 1918 ; 70 per cent, of the cases were 
fatal; the outstanding features were coma and convulsions. Histological 
examination showed intense congestion of the brain, perivenous cellular 
infiltration round the veins of the brain, the spinal cord and meninges, 
small cellular accumulations in the grey matter, especially that of the 
pons, medulla and cornua of the spinal cord, and occasionally degeneration 
of nerve cells. The perivenous sheaths occurred not only in the grey 
matter but also in the white. They were frequently not uniformly 
distributed. 

“ (2) The disease was unaccompanied by any undue prevalence of 
ordinary acute poliomyelitis (infantile paralysis). 

11 (3) The disease was limited remarkably by climatic conditions being 
confined almost entirely to the dry western part of the State. The mild 
and muggy coastal district and the cool highlands were with one exception 
—in Sydney—exempt from definite acute fatal indigenous cases. Further, 
with one exception, the Sydney case mentioned above, which occurred 
in September (spring), all the recognised cases occurred in the late summer 
and autumn. 

“ (4) The disease has been conveyed from three human cases to monkeys 
(Macaeus rhesus) by intracerebral inoculations of emulsions of the brain 
and spinal cord. From one of these monkeys a series of monkeys has 
been successfully inoculated, and from these monkeys the disease has been 
conveyed, directly or indirectly, to thirteen sheep, a calf and a horse. 
The disease in the monkey is characterized more particularly by exaggerated 
muscular movements and intense incoordination. Paresis and paralysis 
occur but are not recognisable in all animals and are usually over¬ 
shadowed by the exaggerated muscular incoordination. The histological 
features in the monkey are similar to those in man. 
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(5) The disease has been conveyed from a monkey to sheep, and 
from sheep to sheep, and from sheep twice back again to the monkey, 
and from one of these monkeys to a series of further monkeys. 

“ (6) All sheep similarly inoculated intracerebrally with the same 
material at the same time did not develop the disease. Some of such 
animals have been proved to be immune as shown by repeated inoculations 
of material known to be virulent. Other sheep have shown slight symp¬ 
toms suggestive of encephalitis and have recovered. The disease in the 
sheep, a calf and a horse is characterized frequently by convulsions. 
Coma occurred in the horse and unconsciousness has been noted in the 
sheep. The histological lesions in the sheep, the calf and the horse are 
similar to those found in man and the monkey, with the exception that 
frequently in the sheep the perivenous cellular sheaths are extraordinarily 
marked. 

“Conclusion. The disease in question is a polio-encephalo-myelitis 
characterized by perivenous cellular sheaths and small cellular islands. 
It is conveyable to the monkey (Macacus rhesus), sheep, calf and horse. 
The clinical disease in man, the absence of accompanying cases of ordinary 
acute polio-myelitis, the conveyance of the disease to the sheep, a calf 
and a horse, and the clinical symptoms manifested by these animals, 
as well as by the monkey, suggest that the disease in question is an entity- 
distinct from ordinary acute polio-myelitis (infantile paralysis).” 


Campbell (A. W.) & Cleland (J. Burton). Cage Paralysis In 
Monkeys. — Jl. Comp. Path, and Therap. 1919. June. Vol. 32. 
No. 2. pp. 95-104. With 3 text-figs. 

Cage paralysis in monkeys appears to be a disease of wide distri¬ 
bution and it is said to occur in Zoological Gardens throughout the 
world. From time to time sufferers are found in the Zoological 
Gardens in Sydney, New South Wales, and victims were placed at 
the disposal of the authors for both clinical and post-mortem examina¬ 
tion by the Director of these Gardens. 

The first cases were observed at a time when a mild epidemic of 
infantile paralysis (acute poliomyelitis) was attacking the children of 
Sydney and the authors set out with the object of ascertaining whether 
there was any relation between these two diseases. In this respect 
their examination proved negative; gross changes were found in the 
nervous system, but they were not those of acute poliomyelitis. 
There appear to be no records of previous investigations of any kind 
bearing on this disease. 

The disease is manifested by the somewhat rapid supervention in 
a previously weak animal of a very decided ataxic paresis, specially 
affecting the hind limbs, which, while fatal in some cases, in others 
is followed by slow, more or less complete recovery. It is noteworthy 
that the affection may arise not only in monkeys closely confined in 
cages, but also in those which are given ample freedom. In. a severe 
case there is inability to arise from the squatting posture, and in 
attempts at progression the hind limbs are dragged along the ground. 
At the same time there may be unmistakable paresis and incoordination 
of the fore limbs, to be seen in the acts of picking up, handling, and 
conveying food to the mouth. Probably the trunk muscles are also 
affected but of this it is difficult to judge. Sensibility, apparently, 
is not grossly disturbed. If an animal so affected survives, the limb 
weakness gradually passes off until standing is possible, but for months 
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afterwards the existence of paresis may be manifested by the swaying 
movements of the back portion of the trunk during quadrupedal 
progression. From the authors’ examination it appears in fact 
doubtful if once an animal is affected it can ever fully recover its former 
activity. 

A memorandum by the Director [Le Souef (A. S.)] describing the 
condition as it had occurred in the Zoological Gardens, Sydney, since 
1896 is inserted. The authors were enabled to perform a detailed 
study on two green monkeys ( Cercopithecus caUitrichus , Is. Geoffr.), 
one bonnet monkey ( Macacus sinicus), and one pig-tailed monkey 
(Macacus nemestrinus , L.). The spinal cords of these animals were 
submitted to a careful microscopic examination, after natural death in 
three cases, and after slaughter and during apparent recovery following 
upon an acute attack in the remaining case. The authors then discuss 
the pathogenesis of the condition and conclude with the following 
summary: 

“ Cage paralysis is a disease of monkeys manifested by general loss of 
health and ataxic paresis of limbs, especially the hinder, lasting for several 
months, with remissions and terminating in recovery or death. 

“ In the spinal cords of four monkeys we have found pronounced changes 
of the nature of asystemic subacute parenchymatous degeneration or 
myelitis, affecting the posterior columns (apart from the root zones), and 
the margin of the lateral columns, especially in the thoracic segment. 

“ Anatomically and histologically, the changes seem to be allied to 
those arising in human beings in a number of supposed haemic intoxications 
(anaemia, pellagra, etc.), and we suggest that they are due to a toxi- 
infection of unknown kind, which enters the cord by way of the blood 
stream.” 


Di Domizio (Giovanni). Una enzoozia di malattla di Boroa nei mull. 
Contribute alia conoscenza della malattla dl Borna. [An Out¬ 
break of Borna Disease in Mules .]—Glinica Vet. 1919. Aug. 
15-31. Vol. 42. Nos. 15-16. pp. 445-480. With 4 figs. 

In this paper the author describes an outbreak of disease which 
existed for about two years (1915-1917), among the mules of a certain 
mounted unit of the Italian Army in a restricted locality on the 
Col di Lana (Dolomite Alps). This outbreak he identified as one 
of Borna disease. During the outbreak the author made a study of 
the clinical course and pathology of the disease. Borna disease, it 
is stated, may affect not only horses but also mules and donkeys. 
In the case of the mule there occurs, besides the acute form, a sub-acute 
form of comparatively long duration (20-40 days) with marked spinal 
symptoms, the latter being more marked than in the case of the horse. 
The period of incubation appears to be comparatively long, 30 days 
at least. Th disease is not in the nature of an intoxication due to 
eating certain kinds of forage but an infectious disease caused by a 
virus, which remains strictly confined to certain localities. From 
the author’s observations he concludes that neither the diplostrepto- 
coccus incriminated by Johne (1896, 1897, 1900), Ostertag (1900), 
and Stohr (1910), nor any other organisms demonstrable by ordinary 
methods can be held to be the causal agents in the disease. His views 
are thus in agreement with those of Joest (1909-1913), and he believes 
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that the disease is in all probability set up by a filterable virus. The 
morbid changes in the disease are not those of a meningitis but 
essentially of an encephalitis and myelitis with lymphocyte infiltration; 
this again corroborates the results of Joest’s experiments. However, 
the few histological investigations made by Di Domizio in the Col de 
Lana outbreak lent no confirmation to the views put forward by 
Joest regarding the so-called intranuclear bodies described by him 
in the ganglion cells and held to be chlamydozoa and the causal agents 
of the disease. 

Boma disease is stated to be a distinct morbid entity and should 
not be confused with other kinds of meningitis or meningo-encephalitis. 
In the present state of our knowledge histological examination of 
various parts of the brain, in order to place in evidence the characteristic 
infiltrations and their seats, is of great importance for making a certain 
diagnosis of the disease. 

Kraus (R.), Fischer (G.), & Kantor (L.). Sobre la etiologia de la 
epldemia reinante entre los equinos (Meningo-encefalitis enzootica. 
Enfermedad de Borna) Nota Prelimlnar. [The Etiology of the 
Epizootic Prevailing among Equines (Meningo-encephalitis Enzoo¬ 
tica or Borna’s Disease). Preliminary Note.]— Rev. Inst. Bacterio- 
logica, Buenos Aires, 1919. Mar. Vol. 2. No. 1. pp. 114-117. 
plates. 

During 1918 outbreaks of disease occurred among equines in various 
parts of the Argentine Republic and caused a considerable number of 
victims. Investigations were carried out by Houssay (B. A.) in order 
to ascertain whether maize in deteriorated condition could have 
set up an intoxication in these animals, as many workers had thought. 
The results of all his experiments were negative. In the spring of 
this year an epizootic of the same disease was observed among horses, 
especially in the Provinces of Santa Fe and Buenos Aires, and it was 
again stated that the cause of the disease was to be found in the food 
material. Studies were then made on the etiology of the disease. 

The clinical course, with especially the cerebral symptoms, and the 
negative results on post-mortem examination as regards the internal 
organs led the authors to suspect that they were not dealing with a 
forage intoxication but probably with an infectious disease, the causal 
agent of which was localised principally in the central nervous system. 
Except in the case of one brain, the brains of all horses with typical 
symptoms were used for experiment immediately or a few hours after 
slaughter of the animals. Macroscopic examination of the brains 
revealed nothing in particular. 

Emulsions were prepared from various parts of the brains in normal 
saline solution and injected intra-craniaUy into rabbits and guinea- 
pigs. The five brains thus used proved infective, causing death 
generally in the rabbits within 24 hours. The symptoms observed 
in the rabbits presented a close resemblance to those of experimental 
rabies, with tremors of the head, and death following upon paralysis. 
The brain of the rabbits showed no macroscopic lesions, and it was 
infective by intra-cranial inoculation in the same manner as the 
original material from the horse. In this way it was possible to carry 
the disease on from rabbit to rabbit. Control rabbits, on the other 
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hand, inoculated intra-cranially with emulsions from freshly procured 
and healthy brains from 10 horses did not show any symptom. 

A Gram-negative diplococcus was cultivated from all the rabbits 
injected with the infective material. Morphologically it resembled 
the intra-cellular meningococcus of Weichselbaum, but it was even 
smaller in size. Colonies on agar were transparent, rounded, and about 
as large as pins’ heads; examined microscopically, they appeared 
rounded and finely granular. After injection intra-cerebrally into 
rabbits the organisms produced death within 24 hours, and were 
recoverable from the brain. Two healthy horses inoculated intra- 
cerebrally with cultures showed the disease subsequently in a typical 
form. These results coincide with the descriptions given by Johns 
(1897) and Ostertag (1900), who discovered these organisms in the 
so-called “ Borna ” disease. 

The clinical symptoms, moreover, indicated that the outbreak 
dealt with in the Argentine was one of the above disease. Joest and 
Pegen (1911) described in the brain of affected horses microscopic 
lesions which would make the disease a meningo-encephalitis. The 
lesions were localised principally in the white and grey matter in the 
brain and to a lesser extent in the meninges and spinal cord. 
They were characterised by cellular infiltrations in the walls of the 
capillary blood vessels and small veins resembling those known to 
occur in rabies and polio-myelitis. These infiltrations, however, 
could be encountered in the brain either in a diffuse form or in small 
restricted foci. According to Joest a diagnosis can be based entirely 
upon the presence of these typical inflammatory lesions in the brain. 
He, however, attributed only a secondary importance to the intra¬ 
cellular inclusions found in the ganglia. 

Histological examination of the affected equines in Argentina gave 
results completely in accordance with the descriptions and illustrations 
of Joest and Degen. In the greater number of cases the meninges 
appeared normal except that the thinner parts especially showed 
inflammation with a round-celled infiltration. The cerebral vessels 
appeared hyperaemic and scattered perivascular haemorrhages were 
observed. The most important lesions were encountered in the walls 
of the cerebral vessels (veins, capillaries), in the form of more or less 
marked infiltrations. These infiltrations were observed, however, 
in the tissue mostly in a diffuse form, and not in large foci. These 
lesions thus correspond exactly with those described by Joest. 

Further investigations are being carried out in order to ascertain 
whether the diplococcus is the real cause of the infection or merely 
a secondary agent as in scarlatina and polio-myelitis and the causal 
agent of the nature of a filterable virus. 

Knowles (R. H.). Observations on Recurrent Ophthalmia at the 
Veterinary Bacteriological Laboratory, B.E.F., Italy, and at 
the Central Veterinary Research Laboratory, Aldershot — Jl. 

Comp. Path. & Ther. 1919. Sept. Vol. 32. No. 3. pp. 192- 
196. With 3 tables. 

In this paper Knowles states that recurrent ophthalmia is a very 
prevalent disease on the Plains of Lombardy in Northern Italy, and 
more especially along the valley of the river Po, being well known in 
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these parts to veterinary practitioners and to agriculturists. The 
common name for the disease in Italy is “ Luna ” meaning “ moon,” 
indicating that the same idea has existed there as in England, namely, 
that there was some connection between periodic attacks of the disease 
and the phases of the moon. While at work in these districts some 
investigations were carried out by the author in order to cultivate 
organisms which might be present in the interior of the eye in cases 
of the disease, and cultures were also made from the optic nerve 
in order to determine whether the so-called “ nerve ” bacillus isolated 
by Dalling was an etiological factor in the disease [see this Bulletin, 
1919, Vol. 7, No. 1, pp. 26-29]. The results of a careful examination 
of the various parts of the eyes from two typical cases of the disease, 
one primary, and the other recurrent, are given, and these apparently 
led to quite negative results. 

The author further carried out at Aldershot a number of agglutina¬ 
tion tests on the blood serum from recovered and healthy horses upon 
emulsions of the “ nerve ” bacillus isolated by Dalling in order 
to ascertain whether, as stated by that author, a specific reaction 
could be obtained. It was found (a) that an agglutinin for the 
“ nerve ” bacillus is present in the blood of almost all horses, acting 
in dilutions of 1 in 10 and sometimes in 1 in 20, but not in higher 
dilutions, (b) that the sera of horses in the acute stage or the quiescent 
state of ophthalmia did not contain agglutinin for the “ nerve ” 
bacillus in excess of the amount present in sera from normal horses. 
It would thus appear that no specific agglutinin for the “ nerve ” 
bacillus is produced in cases of recurrent ophthalmia, and it is further 
doubtful whether the “ nerve” bacillus plays any r61e in the etiology 
of the disease: 


Meadows (D.). Nyctalopia or Night Blindness in Horses. — Vet. Jl. 

1919. Oct. Vol. 75. No. 10. pp. 140-141. 

In this short note the author, who was attached as Veterinary 
Officer to the East Persian Cordon, draws attention to a condition 
that does not appear to have been previously described in veterinary 
literature, although it is well-known in human medicine and believed 
to be due to exhaustion of the sensibility to light of the retina from 
prolonged exposure to sunlight or from want of nervous tone on 
account of debility or anaemia. It is of great military importance 
as its presence in any considerable degree make animals useless for 
night operations. From a number of observations in different 
localities the author states that its incidence is inversely proportional 
to the amount of shade available. Some of the horses were so badly 
affected that they had trouble in finding their way even on a bright 
'moonlight night but none appeared to have any difficulty in seeing 
their way in ordinary daylight. All the horses belonging to one badly 
infected unit were in strong fit working condition and colour or age 
did not appear to make any difference. 

Camels are occasionally but more rarely affected, as the eye of the 
camel is provided with a much more efficient arrangement for pro¬ 
tecting the retina against the glare of sunlight than is the eye of 
equines. 
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’•'Meadows (D.). Notes on an Ephemeral Fever of Indian Cattle 
resembling South African “Three Days Sickness.” — Vet. Jl. 
1919. Oct. Vol. 75. No. 10. pp. 138-140. 

In this short note Meadows describes a disease, which he pro¬ 
visionally calls “ vil,” from one of its common vernacular names, 
among cattle in the North Western Frontier Province and in the 
Northern Punjab. The disease probably occurs all over North Western 
India and the adjoining countries and seems to be of quite common 
occurrence. Cases were seen at an altitude of nearly 6,000 ft. They 
were most frequent during or shortly after the rainy season (July- 
October). The facts that outbreaks occur at the same time in widely 
separated localities and that the disease is seasonal seem to indicate 
that the condition is insect-borne. The peasants consider that it is 
caused by eating certain caterpillars and pupae. The disease was only 
seen in cattle. 

The onset of the disease is sudden, and is shown by high fever—104° 
to 107° F.; the fever and other symptoms are seen within a few hours 
in an animal that was previously in apparently quite normal health; 
the temperature falls regularly to the normal before the fourth day. 
The body is stiff; some animals lie down obstinately and refuse to 
rise, while others stand with their backs arched and heads extended. 
Lameness is seen in one or more limbs and often moves from one limb 
to another in a very short time. The pulse and respiration are 
accelerated, there is loss of appetite, cessation of rumination, usually 
difficulty in swallowing, and generally constipation, but there may be 
diarrhoea at the commencement of the disease. All these symptoms 
disappear concurrently, recovery being usually complete by the fourth 
day. As a rule only a small proportion—one-fifth or less—of the animals 
in a herd are attacked. No local symptoms or lesions such as swellings 
were observed. No post-mortem examinations were undertaken. 

Under normal conditions, with rest, shade, water, soft fodder, 
and an absence of extreme heat and cold, deaths are very rare. 
It is probable that most of the deaths that do occur are not due to 
the disease but to native treatment or to complications such as pneu¬ 
monia and enteritis. Nothing is known with regard to treatment 
and immunity. 

Further investigations of this disease, it is stated, would be of 
considerable scientific interest but of little economic importance, 
as the loss and inconvenience caused by it are slight. But, a better 
knowledge regarding it would enable one to differentiate it from other 
more serious diseases; its symptoms somewhat resemble those seen 
at the commencement of cases of blackquarter, and the seasonal 
prevalence of the disease is about the same. On account of the 
diarrhoea and high fever at its commencement it is often mistaken for 
rinderpest. 

Dof>D (Sydney). Infestation of the Skin, etc., of Sheep by Grass 
Seeds. — Jl. Comp. Path. & Therap. 1919. June. Vol. 32. 
No. 2. pp. 90-95. 

In this article Dodd describes a condition which is very prevalent 
during certain seasons in Australia, but is not peculiar to that country. 

* We much regret to learn since of the death of this young investigator, 
after furnishing the above two maiden contributions, which promised well, 
to the literature. 
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Reference has recently been made to it as it occurs in Morocco by 
Velu [see the following extract]. 

The incidence of the trouble in New South Wales varies very greatly 
in different districts and often in the same district, and its intensity 
varies with the seasons, being especially common in good seasons 
when grass is plentiful and seeds freely. The season during which 
the trouble is most evident is late spring or s umm er when the grass 
seeds are ripening and before they have been shed. Other factors 
influence the prevalence of the condition,such as the absence or presence 
of the particular grasses responsible for the infestation, whether 
the country is lightly or heavily stocked, the burning of the grass at 
the proper time, and the management of the property. 

A considerable number of grasses were held responsible for the 
condition in the 51 districts investigated by the author. The local 
names for these grasses are, corkscrew, spear, barley silver no. 9 <fc 10, 
blue, foxtail, wire and forked grass. The corkscrew or spear grasses 
are all said to belong to the genus Stipa, the so-called wire grasses to 
the genus Aristida; barley grass is generally Hordeum murinum, and 
silver grass, Festuca bromoides ; blue grass is generally applied to the 
genus Andropogon. The seeds of these species were held by a botanical 
expert to be capable of infesting sheep. 

Sheep of any age may suffer, but lambs and weaners more particularly. 
The Merino seems to be affected more than other breeds, and of the 
Merino, wrinkled sheep become much more heavily infested and suffer 
more than plain-bodied sheep. Cross breeds and English breeds 
which have clean faces and open wool do not suffer so greatly. It 
is suggested that young sheep become affected more frequently than 
adults, inasmuch as they have not learned to avoid the long grass, 
and also their bodies are nearer the ground and skins more tender. 

Sheep heavily infested with seeds stand apart from the remainder 
of the flock, are disinclined to move about, and exhibit a peculiar 
stiff gait due to the thick mass of seeds embedded in the wool and to 
the pain produced by the sharp seeds piercing the skin between the 
digits and around the coronet. Ophthalmia often followed by blind¬ 
ness, particularly in animals with very woolly faces, is common. 
In badly infested animals the masses of seeds in the wool give the sheep 
a brown appearance ; the skin becomes hard and loses its pliability. 

The fleece feels rough on being handled and, on account of the pain 
set up by the piercing of the skin, the affected animals show more or 
less irritation of the body, biting and scratching at the affected place 
and rubbing against trees. A rough appearance of the wool is thus 
produced similar to that seen when the animal is infested with vermin. 
Affected animals show more or less considerable loss of condition 
with fever and loss of appetite. 

The cutaneous lesions considered by themselves are not very 
important but they may cover practically the whole of the body 
except the axillae and inner parts of the thighs. In the majority of cases 
the grass seeds, having pierced the skin by means of their extremely 
sharp points, come to rest in the subcutaneous areolar tissue. In 
bad cases one may find on s kinnin g the animal that the under surface 
of the skin is literally peppered with countless grass seeds, brownish 
black in colour, about $ to \ inch long, mostly lying parallel to the 
skin. At times, numerous small subcutaneous abscesses may be found 
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each containing a grass seed; at others, small superficial ulcers on the 
surface of the skin occur; it is, however, remarkable that in the majority 
of cases no suppuration at all is produced. In some instances the 
pus of the abscess is of a greenish character and appears to be due 
to the Preisz-Nocard bacillus. 

Sometimes the seeds proceed further and are found in the muscles ; 
not rarely, they may also pierce the thorax and abdomen and come 
to rest in the pleura or peritoneum giving rise to a fatal pleurisy or 
peritonitis. Seeds have also been occasionally detected in the internal 
organs, namely, the liver, kidneys, and lungs. 

The eye lesions are either an inflammation of the conjunctiva or 
of the cornea and are usually of a purulent character, often resulting 
in ulceration of the cornea and thei\ loss of sight of the affected eye. 
Lesions about the feet are very common and the result is often more 
grave than that produced in the trunk because secondary bacterial 
invasion is much more likely to take place. 

Opinion is unanimous that when care is taken the death rate 
resulting from grass seed infestation is low, but if preventive and other 
measures are neglected, the mortality is heavy. An instance was 
brought to the author’s knowledge of a sheep station in 1917 where 
the mortality among neglected weaners was 75 per cent. It is computed 
that in seasons when grass seed infestation is light the mortality from 
this cause is negligible, but in seasons when grass is abundant and 
seeding heavily, the mortality varies from J to 50 per cent, in lambs 
arid from $ to 10. per cent, in adult sheep. The author has no doubt, 
however, that the economic loss to the owner from this condition is 
in other directions much greater than the actual loss by death. The 
skin is depreciated in value on account of the presence of so many 
seeds; loss of condition also affects the value of the animal dead 
or alive, and affected lambs usually exhibit markedly retarded develop¬ 
ment. 

The author then recommends a series of measures to be adopted 
when seeds are abundant; trouble can often be avoided to a great 
extent by taking precautions before infestation has occurred. The 
measures, which are nearly entirely preventive, comprise different 
plans to avoid sheep coming in contact with the ripe grass before the 
seeds are shed, or, in some cases, to prevent the seeds reaching 
the skin. Once the seeds have fallen no more trouble is apprehended, 
save perhaps from the hoofs. 

The principal measures are as follows :— 

(1) Keeping the young sheep in certain paddocks in which the grass 
has been prevented from seeding by means of heavy stocking. 

(2) Burning off the grass as it is ripening where practicable. 

(3) Running cattle and horses in the badly seeded paddocks in order 
not only to graze them down, but also to knock the seed-bearing grass 
about in their movements over the paddocks and so cause the seeds to 
fall sooner than usual. 

(4) Shearing the lambs early and keeping the sheep away from the 
heavily seeded paddocks until the seeds are fallen. 

(5) Fencing otf into small paddocks so that the stock may be readily 
controlled and compelled to eat the particular grass before it ripens. 

(6) Clipping the wool from around the eyes to a considerable extent 
prevents the seeds from reaching them and causing ophthalmia and 
blindness. 

Where mixed farming is carried on, cultivation paddocks or fallow 
land is usually available to run the sheep on until the seeds have been 



Yol. 7. No. 4.] 


Miscellaneous. 


261 


shed. On larger stations, where on account of the prolific season none 
of the above precautions are practicable, some owners have mown 
wide tracks to the dams and tanks and around the camping places 
for sheep. 

In small paddocks the fall of the seed may be hastened by dragging 
brush harrows over the grass a few times. Many advocate the early 
shearing of the sheep in order to offer less surface for the seeds to catch 
hold of. 

When animals have become infested it is the practice of many 
owners to swim their sheep through a creek, dip, or other place. It 
is said that this procedure causes the seeds to swell up and soften in 
the wool and so prevents further penetration. On the other hand, 
some say that this measure has met with but little success. 

Various other measures are adopted in different localities but they 
are mainly variations of those already enumerated. 

Velu. ROle pathogdne d'une gramintie marocaine (Stipa tortilis ).— 
[Pathogenic Properties of a Moroccan Grass.]— Bee. Med. Vit. 
1917. Jan. 15-Feb. 15. Yol. 93. Nos. 1 and 2. pp. 28-30. 

In view of the importance attributed by Dodd to a condition set 
up by the seeds of certain grasses of the Stipa variety an extract is 
here given of the article by Velu referred to by him [see above extract]. 

Velu states that the plant Stipa tortilis, which grows to a height 
of from 20 to 30 centimeters, is very widespread throughout Morocco 
and in certain districts it covers exclusively more or less considerable 
tracts. It is common in Chaouia, Doukkala, Abda, around Lake 
Zima, between Safi and Marrakech and in the plain of Ben Gu6rir. 
It is somewhat rare in the North and was never seen in the districts 
occupied by Beni Ahsen tribes who breed sheep very much like Merinos 
with an excellent wool; it was only found at Souk el Hadkourt in 
the district of Ouezzan. 

The generic characters of the Stipa grasses and the lesions produced 
by their fruits have been very fully described by Blanchard [see 
Bull. Soc. Cent. Mid. Vit. 1905. Nov. 2. pp. 504-511]. However, 
among the important diseased conditions set up by the penetration 
of the Stipa glume a few have not hitherto been described. The 
following account is thus given of the lesions observed in sheep, in 
which animals they were most frequently found. 

(1) Lesions of the trunk and limbs. These are for the most part 
of no great account. The penetration of the seed into the wool and 
then into the skin sets up either ulcers or subcutaneous abscesses but 
very often no reaction is produced ; the seed becomes simply encysted 
and causes merely a depreciation in the value of the hide. In other 
cases, much less numerous, the glume continues its path and penetrates 
into the muscles. This is not likely to lead to any serious ill-effects 
except w T hen it involves the inter-costal muscles, when fatal pleurisy 
or pericarditis may be set up. 

(2) Lesions of the foot. These are very common and are found 
in the interdigital cleft. The fine hairs of this region afford attachment 
for the seed and their structure enables them to penetrate readily 
the biflex sinus. A more or less severe reaction follow's commencing 
with a simple inflammation and abscess formation and extending to 
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necrosis and sloughing of the coronary band or even of the ligaments 
and arthritis of the pedal joint. Even in the milder cases the lesion 
is very painful and is accompanied by lameness and invariably loss 
of condition. When several limbs are affected the animals are only 
able to move with extreme difficulty and are unable to find sufficient 
nourishment; subsequently some die, while others remain bad-doers. 

These lesions might be confused with those of foot rot or of sheep 
pox, but whereas foot rot is essentially a disease of damp pastures the 
lesions caused by Stipa occur in dry districts during the hot season. 
If the affected animals are immediately examined the causal agent can 
always be discovered. On the other hand, the absence of visible lesions 
other than those on the feet and the negative results of test inoculations 
enable one to eliminate sheep pox. The author finally states that the 
trouble set up by these seeds are of considerable importance and hopes 
that the employment of rational methods of cultivation such as alter¬ 
nation of crops will bring about the disappearance of one of the most 
common causes of disease in sheep in Morocco. 

Proceedings of the First Meeting of Veterinary Officer^ in India 
held at Lahore on the 24th March 1919 and following days. 

With Appendices. Board of Agriculture in India. 45 pp. 
1919. Calcutta, Superintendent Government Printing, India. 
[Price 8 annas or 9 d.] 

At the above Meeting, held under the presidency of Mr. K. MaoKenn a, 
M.A., C.I.E., I.C.S., Agricultural Adviser to the Government of India, 
a number of subjects were discussed bearing on the work of the Indian 
Civil Veterinary Department, and, as a result of the discussions on 
the various subjects brought forward, the following resolutions were 
passed:— 

“ (1) That the report of the Sub-Committee (on Veterinary Education) 
be adopted. 

“ (2) That the meeting of the Principals of the Veterinary College to 
revise the curricula should be held in Calcutta. 

“ (3) That this meeting is of opinion that the importance of establishing 
veterinary dispensaries with a staff adequate to deal with outbreaks away 
from headquarters should be impressed on Local Government and on 
District Boards. 

“ (4) In view of the depleted staff of the department, it is not con¬ 
sidered expedient or feasible to raise the question (Revival of the ‘ Journal 
of Tropical Veterinary Science ’) at present. 

“ (5) That this meeting is of opinion that the present constitution and 
organization of the Civil Veterinary Department are utterly inadequate 
to cope with the work demanded of it, and it therefore respectfully 
represents to the Government of India the absolute necessity of filling up 
all existing vacancies in the Indian Civil Veterinary Department without 
delay, and would emphasise the importance of a large expansion of all 
provincial work of the country. 

“ ((») That the department should be placed in a position to deal with 
the dis* ases of animals, veterinary instruction ana all operations for 
improving the breeds of horses and agricultural stock in India. 

44 (7) The report (of the sub committee on reorganization of the Civil 
Veterinary Department) was unanimously adopted by the Meeting. 

“ (8) That the report of the sub-committee (on Veterinary Education 
dealing with the constitution of the staffs at the veterinary colleges) be 
adopted. 

“ (0) That the Government of India should be asked to include in 
the list of officers of the Civil Veterinary Department the names of all 
officers of Provincial Cadre classified under separate provinces. 
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“ (10) That a central authority in the person of a Director General 
is required to initiate and co-ordinate the work. Ho should be a specially 
selected officer with experience in each branch, if possible, and he should 
be given some measure of authority over the officers of the department. 

‘Mil) That it be recommended to the Government of India that in 
Section 8, Clause (6), of the Dourine Act, the word ‘ microscopical ’ be 
omitted. 

“ (12) That when an adequate and sufficiently trained staff is available 
the question of adopting the simultaneous method of inoculation against 
rinderpest more generally might be taken up as being more economical 
and more effective. 

“ (13) That the need for investigation of the whole question of tuber¬ 
culosis in India was urgent and should be emphasised in resolutions 
framed under Subject IX. [See para. 15 and 16.] 

“ (14) That it is considered that any suitable measure that can be 
adopted for reducing and destroying the surplus population of dogs is 
desirable, but that it does not appear to be possible under the conditions 
prevailing in India to deal more effectively with the disease. Power 
should be given to veterinary practitioners to order the detention and 
destruction of dogs suffering from rabies. 

“ (15) That in order to deal with the physiological and pathological 
problems of animal husbandry in India it is necessary to have a fully- 
equipped central research institute with an adequate staff. The Muktesar 
and Bareilly Laboratories, if the necessary staff is supplied, might be 
developed into a central institute of the kind proposed. In view, however, 
of climatic and other conditions it may be necessary to consider alternative 
sites. The staff should be sufficient to permit of the deputation of officers 
to work out problems in collaboration with provincial veterinary officers 
either at provincial laboratories or in the field. 

“ (16) That the Meeting is in favour of the creation of a separate 
organization for the study of the insect parasites of men and animals, 
the connection with the Civil Veterinary Department being on the lines 
suggested by Mr. Howlett in his note. 

“ (17) That it should be left to the Agricultural Adviser to the Govern¬ 
ment of India to determine whether veterinary officers should be invited 
to thq meetings (of the Board of Agriculture in India) or not. 

“ (18) That for the present, meetings of veterinary officers should be 
held annually. 

“ (19) That all members of the Civil Veterinary Department should 
be invited to future meetings. 

“ (20) That in the opinion of this Meeting some form of legislation 
is necessary to deal with cattle diseases, especially as regards segregation 
and the movements of cattle, and that such legislation should be introduced 
when possible. 

“(21) That except in special cases, where rapid milk production is 
required and where efficient control is established, the general importation 
of exotic breeds of cattle is not to be recommended at present. The 
main policy should be the improvement of indigenous breeds by selection.” 

The report of the sub-committee appointed to deal with Veterinary 
Education was as follows:— 

” (a) We are of opinion that at the present stage of development of the 
Civil Veterinary Department any rapid Indianization of tne service is 
unlikely. We consider that the recommendation made by the Public 
Services Commission that a course of training should be instituted in 
India in order to enable Indians to qualify for the Imperial branch of the 
department is not practicable. 

“ The small number of recruits annually required, approximately two, 
would not justify the very large outlay necessary to carry out the Public 
Services Commission’s recommendation. Rather we would suggest 
that in order to assist Indians to qualify for the Imperial branch of the 
service, selected youths be sent to Europe by the aid of State scholarships 
there to qualify as Members of the Royal College of Veterinary Surgeons. 

“ (b) That the education required for the different grades in the 
provincial services should be provided at the existing veterinary colleges, 
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all candidates going through the same curricula with post-graduate 
courses for the higher grades. In addition to veterinary education, it is 
considered essential that the educational qualifications for entrance to 
the colleges should be raised, and before this is possible, the prospects 
of graduates must be improved. 

" (c) Revision of the curriculum is necessary. It is thought desirable 
to add certain new subjects, and it is considered that the three years’ 
course at presont prescribed is not of sufficient length to allow the subjects 
now included to be taught with any degree of thoroughness : four years 
are necessary. The curriculum should be on the lines prescribed by the 
R.C.V.S. for the colleges in England and we suggest that a detailed syllabus 
should be separately prepared by the Principals of the Indian colleges 
whose report will be submitted for final consideration at the next Veterinary 
meeting. If the suggestion with regard to curricula is adopted, this will 
tend towards uniformity, as far as teaching is concerned. For the examina¬ 
tions, it will be only possible to obtain uniformity by the appointment of 
a permanent Board of Examiners.” 

The report of a sub-committee appointed to deal with the reorgani¬ 
sation of the Civil Veterinary Department was as follows 

“ 1. It is considered that as a general standard for each province 
there should be a Director of the Civil Veterinary Department, whose 
duties should be entirely administrative with as many Deputy Directors 
for the control and investigation of disease, horse-breeding and cattle- 
breeding operations as are indicated by local conditions and requirements. 
Each Deputy Director should be assisted by an adequate staff of Divisional 
Veterinary Officers or Deputy Superintendents. 

“ 2. The sub-committee is of opinion that a central authority with 
the Government of India in the person of a Director General is required 
to advise upon and co-ordinate the work of the department. 

“ II. The following nomenclature is suggested :— 

Central authority with the Government of India :—Director General. 
Senior Imperial Officer in provinces:—Director of Civil Veterinary 
Department. 

Other Imperial Officers in provinces:—Deputy Directors, Civil 
Veterinary Department. 

“ The Provincial Service should be designated as follows :— 

Gazetted ranks :—Divisional Veterinary Officers. 

Non-gazetted ranks :— 

1. Veterinary Inspectors. 

2. Veterinary Assistant Surgeons.” 

On the question of the constitution of the staffs at the veterinary 
colleges, the sub-committee on veterinary education reported that:— 

“The Sub-Committee considers that at each college, a minimum of 
four Imperial Officers are necessary. These will take the subjects of 
medicine, surgery, pathology and sanitary science respectively. 

“ Four Provincial Officers ar * required for (a) biology and anatomy, 
(b) physiology and histology, (c) material medica and therapeutics and 
(d) hygiene and animal management. 

“ Each of the above officers would require an assistant.” 

Surra and dourine . Dealing with the subject of the spread of surra 
and dourine Colonel Farmer stated that the spread of irrigation had 
led to an extension of surra in areas where the disease had not previously 
occurred. It was found that where stabling had been adopted and 
the practice of keeping horses in the stable between 7 a.m. and 7 p.m. 
had been followed, the results had been very satisfactory. In the 
Bombay Presidency it was stated by Colonel Walker that only surra 
had to be dealt with; there are a large number of Indian States in 
the Presidency in which the Glanders and Farcy Act cannot be applied, 
so that there is a constant risk of the introduction of the disease from 
these States. 
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According to Oliver (E. W.) it is of little use slaughtering surra- 
infected animals in one district when in an adjoining area this 
cannot be carried out. Colonel Pease drew attention to the fact that 
it was impossible to prevent surra by slaughtering infected horses 
and camels, as a large proportion of cattle were also infected and served 
as a source of reinfection. While admitting that infected animals 
should be slaughtered to reduce the chances of infection he maintained 
that this could not stop the disease, and before asking the Government 
to grant legislation in the matter, it should be clearly ascertained 
whether such legislation should be enforced and would have the desired 
effect. Regarding dourine, he stated that there was little difficulty 
in controlling the disease as only horses were affected. As the question 
of diagnosis was frequently difficult, he suggested that the provisions 
of the Act should be so modified as to make diagnosis on clinical 
symptoms fall within its cognizance. After further discussion the 
resolution mentioned above was carried. In connection with the 
treatment of surra, several members referred to having obtained 
promising results, but on a limited scale, and all emphasized the 
urgent necessity for further experimental research in this direction. 

Rinderpest. —In opening the discussion on this subject, Colonel 
Walker admitted that the results of the “ serum alone ” method 
were not altogether satisfactory, and said that the time had arrived 
when the possibility of introducing the “ simultaneous ” method into 
general practice might be considered. In some parts, villagers were 
beginning to ask for protective inoculation for their cattle, and he 
thought that a start might be made by inoculating the young stock, 
which were not very valuable, by the simultaneous method; it might 
•however, be necessary for Local Governments to provide some form 
of compensation in case of deaths. It was stated by the Imperial 
Bacteriologist (Sheather, A. L.) that the period during which the 
blood retained its virulence was very variable and could not be defined 
even under the most favourable conditions. There was, therefore, a 
diffi culty in the way of despatching virus to great distances. To 
produce virus on the spot, highly susceptible animals would be required 
as otherwise its virulence would become attenuated. These might 
be either native hill cattle or half-breds, though owners might not 
care to sacrifice the latter. The method of despatching virus for 
inoculations at the military dairies was described by Shilston (A. W.), 
and some details were given of the results obtained, which have been 
very satisfactory. Mention was made of the very serious objection 
Indians have to the simultaneous method on account of their religious 
feelings. It was also stated that the work done in overcoming 
opposition to carrying out inoculations by the “ serum alone ” method 
might have to be repeated if the simultaneous method were introduced. 

Bovine tuberculosis .—The question as to whether the disease is 
widely disseminated in India, and if so what measures should be taken 
to control its spread, was discussed by the meeting upon a request 
from the Quartermaster-General for information regarding the 
prevalence of the disease. Oliver (E. W.) stated that no real scientific 
enquiry had yet been carried out in India upon the incidence of tuber¬ 
culosis in cattle. Considering the vast numbers of cattle in the country 
no opinion could be of much value until a systematic investigation 
had been carried out. In the United Provinces a start had been made 
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some years ago at Cawnpore, when 3 per cent, of the cattle at the 
slaughterhouses were found to be affected with tuberculosis. It was 
ascertained that tuberculosis was much less prevalent than in Europe. 
Lt.-Colonel A. Smith stated that in Calcutta, during the past 23 years, 
29 cases had come to his notice, but several of these were from the 
Zoological Gardens. In the slaughterhouses an average of about one 
case a year was discovered. Several investigations had been made 
in this connection and the conclusion arrived at was that tuberculosis 
was very uncommon in cattle in Bengal. 

Major K. Hewlett said that no evidence of tuberculosis had been 
found in cattle in Bombay slaughterhouses. Aitchison (D. A. D.) 
stated that no particular search had been made in Madras, but the 
disease was not very prevalent. Three cases had recently come to his 
notice. Harris and Quinlan (D.) both stated that no cases had 
been found in their respective provinces—Assam, and Bihar and Orissa. 

Taylor (G.) referred to the large number of cases of tuberculosis 
which he had found in slaughterhouses at Ferozepore and Simla. 
[Reference to this author’s work on the subject has already been made 
in this Bulletin, 1918, Vol. 6, No. 2, pp. 112-113]. At Ferozepore, 
about 3 per cent, of the cattle slaughtered were found to be infected. So 
far the disease had been found almost entirely as the result of inspections 
at slaughter houses, but it was evident that the disease was fairly 
prevalent in Northern India. The conditions under which cattle were 
kept in the Punjab during the cold weather favoured the spread of 
infection. 

Colonel Pease stated that many cases had been found in bovines, and 
•a few also in camels, at the Lahore Veterinary College. The Imperial 
Bacteriologist [Sheather, A. L.] pointed out the necessity for experi¬ 
mental investigation into the type of organism responsible for the 
infection of cattle in India, the susceptibility of Indian cattle and the 
virulence of the organism occurring in Indian cattle suffering from 
tuberculosis. The majority of the cases reported appeared to have 
been of a chronic nature with lesions restricted practically to the 
thoracic glands. Several members referred to the unsatisfactory 
results following upon the subcutaneous injection of tuberculin in 
India, these results being mainly due to the variations in the climatic 
conditions of the country. It was suggested by Sheather that the 
ophthalmic test should be applied. 

Research .—Dealing with the necessity for progress in the field of 
research, it was pointed out by Sheather in the course of the discussion 
that, with the present staff, research work was practically impossible 
at Muktesar; routine serum work and administration occupied a 
very large portion of the time of the officers. There were other 
difficulties in the way of research at Muktesar ; isolation rendered the 
place difficult of access and diseases could not be investigated under 
natural conditions. Muktesar had, for all practical purposes, reached 
its limit of expansion, was absorbed in serum preparation and, for 
the investigation of zootechnical problems, was quite unsuitable. 
With the completion and expansion of the new laboratory at Bareilly, 
many of these difficulties would be eliminated but the necessity for 
experimental stations in the various provinces would still remain. 
The resolution mentioned above in this connection was then moved 
by the President. 
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The proposals for the provision of laboratories and staff for the study 
of insect parasitology are outlined in detail in an appendix (D) by 
the Imperial Pathological Entomologist [Howlett (F. M.)]. It is 
suggested that there should be a central station in an accessible and 
well-chosen locality within reach of various climatic conditions, and a 
number of sub-stations should be provided for working in co-ordination 
with the central station, advantage being taken in most cases of 
existing laboratories. The initial cost of such an undertaking is 
estimated at 4£ lakhs and the current annual expenditure when the 
scheme is in full working order on an average Rs.2,80,000. 

Three appendices are contributed by Ware (F.), Superintendent, 
Civil Veterinary Department, Madras, on (a) veterinary education, 
(b) the necessity for the revival of the Journal of Tropical Veterinary 
Science, and (c) the extent to which the serum simultaneous method of 
inoculation against rinderpest can be carried out amongst the cattle of 
India, particularly with reference to the best way of supplying each 
province with the necessary virulent blood. It is stated by this author 
that the serum simultaneous method might be undertaken in two classes 
of animals, namely (1) as an inoculation of the animals of a herd that 
had not been previously done whether rinderpest was prevalent in the 
neighbourhood or not, and (2) amongst the animals of a herd or village 
actually affected with the disease in order to obviate the necessity 
of re-inoculating the unaffected animals several times while the disease 
lasted. As regards the first class, the virus for the initial inoculations 
would have to be procured from Muktesar or Bareilly, unless a 
special virus-producing station could be started in each province. 
This, however, would be somewhat difficult to arrange, chiefly owing 
to the difficulty of obtaining suitable animals in sufficient numbers. 
Having obtained the initial supply of virulent blood from Muktesar, 
the supply of virus for the second inoculation could be arranged for 
by introducing a few young susceptible animals to be sacrificed when 
required. In dealing with a herd of country bred animals it would 
probably not be possible to obtain suitable vims producers at all. 
By arranging to inoculate the herds of several owners together, it 
might be possible sometimes to obtain 2 or 3 susceptible calves as 
required, but this would be the exception rather than the rule. The 
natives, however, dislike taking life. Difficulty would be found in 
persuading natives to give their cattle the opportunity of contracting 
the disease after the inoculation with serum, and it is possible that at 
least some of them would not object to simultaneous inoculation. 
It would be a great advantage, therefore, if arrangements could be 
made to give the animals of those people willing to accept it a dose of 
virulent blood simultaneously with the serum. 

Ford (T. A.). Notes on Veterinary Practice in the West Indies and 
the Malay States.— Vet. Jl. 1919. Aug. Vol. 75. No. 8. 
pp. 45-54. 

This paper purports to describe the life of a veterinary surgeon in 
the tropics contrasting that in the West Indies, where the author was 
first stationed, with that in the Far East, where he is at present em¬ 
ployed. It gives quite an interesting account of field work and 
incidence of disease in these different localities but a very limited 
amount' of scientific information. 
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After describing the climate and other general conditions prevailing 
in Antigua, the seat of the Leeward Islands Government, the author 
states that the only serious disease met with in this Island is what is 
known locally as “ skin disease ” in cattle. It occurs in cattle of all 
ages, is a form of eczema, and due to a combined attack of internal 
and external parasites. Strongylus contortus was found in varying 
quantities in the fourth stomach of all cattle, in nine cases out of ten 
accompanied by S. micrurus in the bronchi. The numerous ticks 
always found infesting cattle are said to be of two kinds, namely, 
firstly a small Ixodes, and secondly a very large variety as large as the 
top of a man’s thumb, known locally as the St. Kitt or “ gold ” tick 
(Amblyomma variegatum). [See this Bulletin, this No. p. 187.] 
These ticks speedily bring about an ulcerated condition of the skin 
around the udder or scrotum, and forelegs; a series of ulcerated patches 
varying in size from a shilling to three or four inches square may be 
seen to commence in these localities. Animals which have become 
run down in condition by Strongylus infestation during the early part 
of the year, become covered with a mass of skin sores when external 
parasites commence their attacks about May and June. The skin 
disease is usually more severe after a wet year. 

The author refers to a condition affecting mules and donkeys, and 
seldom horses, and known locally as “ erysipelas.” This is not unlike 
epizootic lymphangitis and is undoubtedly contagious as imported 
mules never show signs of infection until they have been working 
on an infected area for a period of at least a year. Old animals are 
most severely affected, but those in good condition are also attacked. 
It recurs intermittently, but is never fatal and may last for years. 
The parts usually affected are those around the knee and hock joints 
and occasionally the sheath. 

Tetanus appears to be a common disease in Antigua and was found 
amongst horses and mules and one dog. Colic is very common, 
probably due to the feeding of the mules and horses almost exclusively 
on maize; laminitis is very common in ponies; one outbreak of 
glanders was observed. Outbreaks of canine distemper were occasion¬ 
ally seen, but the disease was generally of a mild catarrhal type. 
One outbreak of swine fever is recorded which lasted about four or 
five months and caused the death of several hundreds of pigs in the 
Island. Although flies are very numerous all over the Island, it is 
very rare indeed to see maggots in wounds on animals. On the other 
hand, in the East, where flies are very seldom seen in either houses or 
stables, the author states that he never saw a wound even of very small 
size which was not swarming with maggots unless it had been speedily 
attended to and kept, constantly dressed with powdered iodoform. 
This drug was the only one found to be of any use for the purpose. 

The second part of this paper deals with the author’s experiences 
as Government Veterinary Surgeon in one of the Federated Malay 
States,—Selangor. The population, which is largely Chinese, own cattle 
for cart work, as well as practically all the buffaloes which are used 
principally for hauling logs out of the jungle and in trampling the 
padi fields before the young rubber or coffee shoots are planted out. 
These States abound with game of all kinds, and snakes including 
many venomous varieties are very common. All the horses in the 
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States are imported from Australia, usually as “griffins ” through the 
various turf clubs for race meetings. As soon as the races are over, 
they are broken into harness and frequently race again as roadsters. 
Ponies, which are used almost entirely for gharries, come from Sumatra 
and Java, and occasionally from China, while cattle are imported 
from India, Siam, the Dutch East Indies, and a few from Australia. 
Pigs, although bred in large numbers in Selangor, are also imported to 
the extent of about 20,000 a year from Malacca where pig breeding 
forms a large industry among the Chinese ; they are fed on the refuse 
from the tapioca plantations. 

At Port Swettenham, 27 miles from Kuala Lumpur, the chief town 
in Selangor and the capital of the Federated Malay States, there is a 
commodious and well-equipped quarantine station for animals under 
the control of the Veterinary Surgeon with a native inspector in charge. 
Some 25,000 animals annually are thus dealt with at the only port 
where animals can be landed in the State. 

The country is well watered, the rainfall averaging from 70 to 80 
inches per annum, and water is met with at three or four feet from the 
surface of the soil. Except around the towns and mining centres, 
the whole country is covered with dense jungle which is very difficult 
to penetrate and contains large numbers of very troublesome pests, 
the jungle leeches called “ patchet ” by the Malays. This species 
of leech together with a much larger one called the “ buffalo-leech ” 
or “ lintah,” measuring when full of blood four or five inches long, 
attach themselves to a human being without giving rise to any feeling 
of discomfort until they have dropped off, when they leave a wound 
which often bleeds persistently. 

The author’s work consisted in dealing with outbreaks of contagious 
diseases amongst animals and sanitary work as regards cattle pens 
and stables with the supervision of the animals killed for food. The 
slaughter-houses were all under the immediate control of native 
inspectors appointed by the various Sanitary Boards, and these 
men appealed to the author in any cases of doubt. 

The principal contagious diseases that had to be dealt with were 
rinderpest and foot-and-mouth disease. In the case of rinderpest, 
the serum alone method was used preventively with satisfactory 
results. The serum was obtained from the Muktesar Laboratory, 
India. The susceptibility of the various breeds of cattle in the States 
varied very considerably. It was found necessary to use in the case 
of the Indian breeds twice, and in the case of the cattle imported from 
Kedah and Siam and half-breeds four times the dose recommended 
by the Indian Imperial Bacteriologist for Indian plains cattle. The 
results of this treatment were, about 16 per cent, of inoculated animals 
developed the disease with a death rate of 10'49 per cent., or, 16 21 per 
cent, developed disease after inoculation, and 64 72 per cent, of these 
died. These percentages referred to the results of 1,700 inoculations 
practised during 1904. The author repeats what is already common 
experience, namely, that the chief drawback to the use of the serum 
is the short time it confers immunity towards the disease, usually 
not more than a month or six weeks, and he further does not believe 
that the disease is modified when an animal is attacked a few days 
after inoculation. By means of the use of serum combined with 
strict quarantine measures, the author was able to stamp out the 

(609) o 
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disease, where it was possible to isolate the centre, in a month or 
six weeks, and at the end of that time to open the roads for traffic. 
He further has reason to believe that the virus of rinderpest does not 
remain active for so long as has been stated ; pastures were found safe 
for grazing after having been closed for about three weeks or a month. 
This may be attributed to the effects of tropical sunlight. He recom¬ 
mends the thorough disinfection of cattle pens where infected animals 
have been kept, in so far as brick and cement work is concerned, and all 
woodwork soiled with the discharge from infected cattle should be 
burnt. 

With regard to foot-and-mouth disease the only procedure adopted 
by the author was to keep the animals confined in their pens and 
antiseptic treatment of the lesions. There is very little danger of the 
disease becoming spread after dealing with it in this way. The death- 
rate was very low—under one per cent.—and death only occurred 
amongst old and neglected animals. 

Surra has only recently appeared in Selangor, the first case, the 
author states, having been detected in a pony by him du ring 1903. 
The disease did not spread, and this remained an isolated case until 
1905, when the disease was found in Perak, where it caused the deaths 
of several ponies and cattle. 

Swine fever was only observed on one occasion. 

Five or six different outbreaks of rabies were dealt with from time 
to time; the furious form was usually met with. Tying up or muzzling 
dogs, and shooting stray animals in an infected area during a period 
of about two months comprised the measures adopted. 

Distemper in dogs was fairly common and usually appeared as a 
fatal intestinal form. All breeds of dogs appeared to be equally 
susceptible. 

Several cases of osteoporosis were met with, always in Australian 
liorses; apparently it assumed an acute form in- the horse and a 
chronic form in ponies. 

The disease known as “ kumri ” in horses was not uncommon. In 
one case stated to have been submitted to a complete examination, 
sections of the spinal cord showed progressive sclerosis of the superior 
lumbar fibres as high up as the medulla. From the time of this 
horse’s arrival at Singapore until it was destroyed it gradually lost 
all control of co-ordinated movements of both hind limbs, until finally 
it could only walk a few hundred yards without falling. 

A few sporadic cases of glanders were met with. 

The author describes the case of an Australian racehorse which was 
suffering from a filarial invasion of the blood stream; this horse 
showed clinical symptoms and lesions resembling the farcy lesions of 
glanders. 

Anthrax is stated to be rare in Selangor and was never seen in cattle. 
One case of this disease occurred in a pony in a racing stable. 

Ocular filariasis is not uncommon in horses, but after the puncture of 
the cornea and release of the parasite, the horse gains complete recovery. 
The presence of worms in the conjunctional sac of cattle is very common. 
These worms are small, about one to one and a half inches long, and 
cause a small amount of irritation and increased lachrymation. Worms 
of a similar kind but smaller are found in the same position in the 
fowl. 
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Laminitis and navicular disease are occasionally seen but are not 
very common. 

Redwater is sometimes seen in an acute form in recently imported 
Australian cattle. The parasite of this disease may be found in almost 
all the native cattle, Indian and Siamese, etc., usually, it is stated, in a 
small round form, although in the Australian cattle it is found in the 
pear-shaped, frequently paired, form (P. bigeminum). It is the presence 
of this parasite which frequently causes death amongst cattle re¬ 
covering from rinderpest. 

Filaria immitis was not uncommonly met with in dogs that had died 
suddenly or succumbed after a few hours’ obscure illness; the embryos 
were never seen in the circulating blood, but were found in prepara¬ 
tions made direct from the blood in the right ventricle. 

Parasites, both external and internal, were very numerous in all 
animals. Some embryonic filarial forms were found in the blood of 
both cattle and horses, but except in one case, the adult stages were 
not traceable. The exception refers to an Indian ox that was suffering 
from surra and showed small embryonic forms in all preparations 
made from the peripheral blood. This ox showed post mortem 
several adult worms in the posterior aorta. In the case of the horse 
referred to above showing symptoms resembling those of glanders, 
the embryos were only found once, although looked for several times 
subsequently. 

The parasites causing most annoyance were the larvae of various 
flies that invaded freshly made wounds, sometimes in hundreds, 
and burrowed in all directions. 

One case of tuberculosis was seen and that in a sheep kept within 
the gaol at Kuala Lumpur. The disease, however, is stated to be 
not uncommon amongst monkeys kept in confinement. No case of 
tetanus was observed. 

The author finally describes the Government laboratory, affiliated 
with the London School of Tropical Medicine, installed at Kuala 
Lumpur. 
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RECENT LITERATURE * 

[Continued from this Bulletin , Vol. 7, No. 2, pp. 110-122.] 

PROTOZOAN PARA8ITE8. 

Andersen (J. A.). [Die bdsartige H&maturie.] [Malignant Redwater.]— 
[Summarised in Schweizer Arch . /. Tierheilk , 1919. July-Aug. 
Vol. 61. Nos. 7-8. p. 310. 

Aravantinos (Anast.). Le r61e de la rate dans la fidvre r6currente. 
[The Role of the Spleen in Relapsing Fever.]— Ann. Inst. Pasteur, 
1919. June. Vol. 33. No. 6. pp. 425-436. 

Boyd (MarkF.). Observations upon Trichomonas Intestinalis in vitro. — Jl. 
Parasit., 1919. Mar. Vol. 6. No. 3. pp. 132-136. With 1 
plate. 

Brown (Wade H.) & Pearce (Louise). Chemotherapy of Tnrpanoeome 
and Spirochete Infections. Biological Series I. The Toxic 
Action of N-Phenylglycineamide-p-Arsenic Acid.— Jl. Experim. 
Med., 1919. Nov. 1. Vol. 30. No. 5. pp. 417-436. With 1 
text-fig. 

-&-. Chemotherapy of Trypanosome and Spirochete Infections. 

Biological Series IV. The action of N. Phenylglyoineamide-p- 
Arsemc Acid upon Spirochete Infeotions.— Jl. Experim. Med., 
1919. Nov. 1. Vol. 30. No. 5. pp. 483-496. With 8 plates. 

Chalmers (Albert J.) & Pekkola (Wfiino). Diplocercomonas Souda- 
nensis.— Jl. Trop. Med. & Hyg. 1919. Oct. 15. Vol. 22. No. 
20. p. 190. 

Cleemann (J. H.). [Etwas fiber das Bluthamen des Rindviehs im Jahre 

1918. ] [Bovine Haematuria in 1918.]— Ddnische Monatsch. f. 
Tierdrzte. Vol. 19. No. 30. [Summarised in Schweizer Arch . 
/. Tierheilk. 1919. July-Aug. Vol. 61. Nos. 7-8. pp. 308- 
309.] 

Clinica Veterinaria, 1919. July-Aug. Vol. 42. Nos. 13-16. pp. 
427—434 & 481-498. With 8 figs.—II morbo coitale maligno. 
[Equine Dourine.] 

Debaisieux (Paul). Hypertrophie des cellules animales parasit6cs par 
des Cnidosporidies.— G.R. Soc. Biol., 1919. July 19. Vol. 82. 
No. 23. pp. 867-869. 

Emmerich (Emil) & Hallenberger (Otto). Sind Trypanosomiasis und 
Syphilis verwandte Krankheiten ! [Are Trypanosomiasis and 
Syphilis Related Diseases.]— Arch. f. Schiffs - u. Trop. Hyg., 

1919. Jan. Vol. 23. No. 1. pp. 1-17. With 1 plate. 

Fava (E.). Produzione ippica e profilassi del morbo coitale maligno. 
[Horse Breeding and Prophylaxis of Dourine.] —Clinica Vet., 1919. 
Sept. 15. Vol. 42. No. 17. pp. 540-543. 

Froeiiner. Pferdepiroplasmose in Nord-Frankreich. [Equine Piro- 
plasmosis in Northern France.]— Deutsche Tier. Woch 1919, 
No. 17. [Extracted in Berliner Tier . Woch., 1919. May 15. 
Vol. 35. No. 20. p. 167.] 

* The more important articles referred to will be summarised in subsequent 
numbers of this Bulletin . 
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Galli-Valerio (B.). Notea de Parasitologie et technique parasitologique. 
—Schweizer Arch. /. Tierheilk 1919. July-Aug. Vol. 61. 
Nos. 7-8. pp. 289-302. With 9 text figs. 

Hansen (H. M.). [Bluthamen der Milchkuhe.] [Haematuria of Milch 
Cows.]—[Summarised in Schweizer Arch. f. Tierheilk ., 1919. 
July-Aug. Vol. 61. Nos. 7-8. p. 309.] 

Hasselgren. [Behandlung der Haemoglobinurie der Rinder mit 
Plumbum aceticum.]— Svensk Veterindrtidskrift, 1918. [Sum¬ 
marised in Maaned88kr. for Dyrlaeger. Vol. 31. No. 1. p. 27: 
and, Berliner Tier. Woch. 9 1919. Aug. 28. Vol. 35. No. 35. 
p. 320.] 

“ Frfihner recommends sugar of lead in 4 gram doses in the treatment of 
redwater. Hasselgren now terms this method a specific, which does not fail even 
in almost hopeless cases. In many parts of Sweden the substance has been 
known to the peasants for a very long time. An old Swedish recipe is: Aoet. 
Plumb., Camphors aa gram 3, Rhiz. Torment., Sulph. alum, kalic. aa gram 15, 
div. in vi pulv. Animals to be treated receive one powder morning and evening. 
Striking results were obtained by Hasselgren after the use of this composition. 

Haughwotjt, (Frank G.). The Tissue-Invasive Powers of the Flagellated 
and Ciliated Protozoa with Especial Reference to Trichomonas 
intestinalis. A Critical Review.— Philippine Jl. Sci. Sec. B. 
Trop. Med., 1918. Sept. Vol. 13. No. 5. pp. 217-259. With 
1 fig. 

Ido (Yutaka), Ito (Hiroshi) & Wani (Hidetsune). Spirochaeia Hebdo - 
madis , the Causative Agent of Seven Day Fever (Nanukayami).— 
Jl. Experim. Med. 9 1919. Feb. 1. Vol. 29. No. 2. pp. 200- 
213. 

Jacobs (Walter A.) & Heidelberger (Michael). Chemotherapy of 
Trypanosome and Spirochete Infections. Chemical Series, I. 
N-Pnenylglycineamide-p-Arsenic Acid.— Jl. Experim. Med. 9 1919. 
Nov. 1. Vol. 30. No. 5. pp. 412-415. 

Janakiram Ayyar !(V.). My Experience of Outbreaks of Trypanosomi¬ 
asis in Cattle in 1915.— Madras Vet. Jl. 9 1919. Sept. No. 2. 
pp. 21-23. 

Jensen (C. 0.). [Bemerkungen zur H&moglobinurie des Rindes. (Notes 
on Bovine Haemoglobinuria)].— Ddnische Monatsschr. f. Tierdrzte. 9 
Vol. 30. No. 21. [Summarised in Schweizer Arch. f. Tierheilk. 
1919. July-Aug. Vol. 61. Nos. 7-8. pp. 310-311. 

Karsten. [Coccidiosis in the Goat in Germany.]— Deut. Tier. Woch. 
1913. [Summarised in Vet. Record 9 1919. Apl. 5. Vol. 31. 
No. 1604. p. 350.] 

Knuth (P.), Behn (P.), & Schulze (P.). Untersuchungen fiber die 
Piroplasmose der Pferde im Jahre 1917.— Ztschr.f. Veterindrkunde 
1918. No. 6. 

Koga (G.) & Otsubo (G.). Spirochete-Like Spiral Bodies in Bacterial 
Cultures.—Jl. Infect. Dis. t 1919. Jan. Vol. 24. No. 1. pp. 
56-61. 

Lebailly (Charles) & Caillon (Louis). Le Trypanosome de Bufo 
Mauritanicus. — Arch. Inst. Pasteur de Tunis. 1919. June. 
Vol. 11. No. 1. pp. 28-30. With 1 plate. 

Leger (Marcel). H6mogr6garine et Plasmodium du Tupinambis nigro - 
punctatus. — Bull. Soc. Path. Exot. 1919. May. Vol. 12. No. 5. 
pp. 217-220. 
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Lloyd (L. W. Wynn). Coccidioeis in Ireland.— Vet. Record 9 1919. 

Sept. 13. Vol. 32. No. 1627. p. 113. 

Low (G. C.). Antimony in the Treatment of American Leishmaniasis of 
the [Human] Skin.— Brit. Med. Jl m9 1919. Apr. 19. No. 3042. 
pp. 479-480. 

Macfie (J. W. S.). Two Parasites of Naja nigricollis. — Ann. Trop. Med. 
& Parasitol. 1919. May. Vol. 13. No. 1. pp. 23-30. With 

1 plate. 

Trypanosoma voltariae n. sp., and Plasmodium mesnili Bouet, are described 
from the blood of a snake from the Gold Coast. 

Maguire (L. C.). Coccidiosis in Bovines [in Ireland].— Vet. Record ., 
1919. July 26. Vol. 32. No. 1620. pp. 36-36. 

Mickdahl (L. H.). [Ueber die Behandlung des Blutharnens.] [Treat¬ 
ment of Redwater.1—[Summarised in Schweizer Arch. f. 
Tierheilk. 1919. July-Aug. Vol. 61. Nos. 7-8. p. 310.] 

Navez (0.). Un cas de Sarcoepridiose g6n4ralis6e chez la vache et con¬ 
tribution & l’6tude des sarcosporidioses. [Generalised Sar- 
cospordiosis in a Cow; Contribution to the Study of Sarcos- 
pordiosis.]— Ann. Mid. Vit. 9 1919. May-June. Vol. 64. Nos. 
6 & 6. pp. 169-175. 

Newham. Trypanosomiasis [Human] in the East African Campaign.— 
Jl. Roy. Army Med. Corps 9 1919. Oct. Vol. 33. No. 4. 

pp. 299-311. With 1 map. 

Nicolle (Charles) & Lebailly (Charles). Recherches sur les maladies 
& Spirochetes du rat transmissibles au Cobaye. Deuxi&me 
M6moire.— Arch. Inst. Pasteur de Tunis. 9 1919. June. Vol. II.* 
No. 1. pp. 6-13. 

Noriega Del Aguila (Miguel). Estudio sobre la trasmisidn de la leish¬ 
maniasis de America a los animales. [Transmission of American 
Leishmaniasis to the Lower Animals.]—in. Facul. de Med. de 
Lima 9 1919. Jan.-Feb. Vol. 2. No. 7. pp. 42-52. With 

2 plates. 

Pearce (Louise) & Brown (Wade H.). Chemotherapy of Trypanosome 
and Spirochete Infections. Biological Series II. The Thera¬ 
peutic Action of N-Phenylglycineamide-p-Arsonic Acid in Experi¬ 
mental Trypanosomiasis of Mice, Rats .and Guinea-Pigs— JL 
Exptrim. Med. 9 1919. Nov. 1. Vol. 30. No. 5. pp. 437-453. 

-&-. Chemotherapy of Trypanosome and Spirochete Infections. 

Biological Series III. The Therapeutic Action of N-Phenyl- 
glycineamide-p-Arsonic Acid in Experimental Trypanosomiasis of 
Rabbits.— Jl. Experim. Med . 1919. Nov. 1. Vol. 30. No. 5. 

pp. 455-481. With 21 plates.] 

•a 

Ratz. [Sur les spirochetes des volailles. (The Spirochaetes of Poultry).}— 
AUatorvobi Lapok. 1913. No. 29. p. 343. [Summarised in 
Rev. Gin. Mid. Vit. 9 1919. June. Vol. 28. No. 330. p. 317.] 

“ The author established first the existence of spirochaetes in poultry in 
Hungary. He found that the spirochaetes could be demonstrated in the blood 
of the dead birds, even 98 hours after death, and that they maintained their 
infective power. 

“ The fact that spirochaetosis was occurring in a poultry yard among fowls, 
ducks, and geese pleads in favour of a common origin of the infection, and it is 
probable that Spirochaeta anserina and Spirochaeta gaUinarum belong to the 
same species.” 
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Reichenow (Eduard). Eutrichomastix lacertae en la sangre y en &caros 
hematdfagos. [EL in the Blood and in Blood-sucking Acari.]— 
Boh Inst. Nac. Higiene de Alfonso XIII. 9 1918. Dec. | 4 Vol. 14. 
No. 56. pp. 183-204. With 1 plate. 

van Saceghem (R.). Observations but les Trypanosomes des Animaux 
Sauvages. [Observations on the Trypanosomes of Wild Animals.] 
— Rev. Zoclogique Africaine , Brussels, 1919. May. Vol. 7. 
No. 1. pp. 55-56. 

Saunders (Chas. G.). Coccidiosis in Rabbits.— Amer. Jl. Vet. Med. 9 
1919. Sept. Vol. 14. No. 9. pp. 435-438. 

Sergent (Etienne). Influence du froid sur le d6veloppement du Plas¬ 
modium relictum chez le moustique. [Influence of Cold on the 
Development of P.r. in the Mosquito.]— Bull. Soc. Path. Exot. 9 
1919. Apr. Vol. 12. No. 4. pp. 174-176. h 

Unna (P. G.) & Tielmann (Eleanore Thea). Zur Chemie des Trypano¬ 
soma gambiense. [The Chemical Composition of T. gambiense.] — 
Arch. f. Schiffs-u. Trop.-Hyg. f 1919. Jan. Vol. 23. No. 2. 
pp. 37-47. With 2 tables & 1 coloured plate. 

In 1917 the authors found that nuclei of amoebae contained the simple basic 

protein, protamine. The nucleus of T. gambiense contains the somewhat higher 

protein, histone, thus pointing to a greater complexity in the composition of 

the nuclei in trypanosomes. 

Valente (F. Pulido). Note sur la syphilis exp6rimentale du lapin. 
[Experimental Syphilis of the Rabbit.]— Arch. Inst. Bact. Camara 
Pestana, 1919. Vol. 5. No. 1. pp. 1-15. With 3 plates. 

Yorke (W.) & Macfie (J. W. S.). The Phagocytosis of Erythrocytes by 
an Amoeba of the Limax Type.— Ann. Trop. Med. & Parasite 
1919. July 31. Vol. 13. No. 2. pp. 133-135. With 1 fig. 

Young (J. Dunlop). Coccidiosis in Cattle.— Vet. Record. 1919. Aug. 2. 
Vol. 32. No. 1621. pp. 57-58. 

METAZOAN PARA8ITE8. 

Arthropods (Acari, Flies, Ticks). 

Banks (Charles S.). The Bloodsucking Insects of the Philippines.— 
Philippine JL Sci. 9 1919. Feb. Vol. 14. No. 2. pp. 169-189. 

Bergman (Arvid M.). Uber die Oestriden des Renntieres. [The Oestrids 
of the Reindeer.]— Ztschr. f. Infelctionskr. . . . d. Haustiere 9 1919. 
Feb. Vol. 20. Nos. 1 & 2. pp. 65-91. With 11 plates com¬ 
prising 39 figs. 

Bishopp (F. C.) & Laake (E. W.). (U.S. Bureau of Entom.) The 
Dispersion of Flies by Flight.—Jl. Econ. Entom. 1919., Apr. 
Vol. 12. No. 2. pp. 210-211. 

Bodkin (G. E.). Report of the Economic Biologist.— British Ouiana 
Dept. Sci. & Agric. 9 Report for the Tear 1917. 14 pp. 1919 : 

Georgetown. 

Brown (W. G.) Conclusions to Date upon the Experiments by the 
Department "of Agriculture and Stock in Relation to the best 
Means to cope with the Maggot-fly Pest in Sheep.— Queensland 
Agric. Jl. 9 1919. Feb. Vol. 11. No. 2. pp. 60-63. 

Brunetti (E.). Review of Progress in our Knowledge of Oriental 
Diptera during the last two Decades.— Proc . Asiatic Soc. f Bengal , 
1919. Apr. Vol. 14. No. 9. pp. 358-371. 
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Duke (H. Lyndhurst). Tsetse Flies and Trypanosomiasis. Some 
Questions suggested by the Later History of the Sleeping Sickness 
Epidemic in Uganda Protectorate.— Parasitology, 1919. Oct. 
Vol. 2. Nos. 3 & 4. pp. 416-429. 

-. An Enquiry Into the Relations of Olossina Morsitans and Ungulate 

Game, with Special Reference to Rinderpest.— Bull. Entom. Res., 
1919. Nov. Vol. 10. No. 1. pp. 7-20. With 2 charts. 

Evans (A. M.). On the Genital Armature of the Female Tsetse-flies 
(Glossina). — Ann. Trop. Med. & Parasitol., 1919. May. Vol. 13. 
No. 1. pp. 31-66. With 18 figs. 

Froggatt (J. L.). An Economic Studyof Nasonia brevicomis, a Hymenop- 
terous Parasite of MuBCid Diptera.— Bull. Entom. Res., 1919 
Mar. Vol. 9. No. 3. pp. 267-262 

Froggatt (W. W.) & Froggatt (J. L.). Sheep-Maggot Flies, No. 4.— 
Dept. Agric. N.8.W., Sydney. Farmers’ Bull. No. 122. 1918. 

Dec. 24 pp. With 4 figs. 

Gedoelst (L.). Notes sur les Oestrides.— Rev. Zool. AfHeaine, Brussels, 
1915. Apr. & 1916. Dec. Vol. 4. Nos. 2-3. pp. 144-161, & 
259-264. 

Graham-Smith (G. S.). Further Observations on the Habits and 
Parasites of Common Flies.— Parasitology. 1919. Oct. Vol. 2. 
Nos. 3 & 4. pp. 347-384. With 23 figs. & 2 plates. 

Hill (G. F.). Relationship of Insects to Parasitic Diseases in Stock.— 
Proc. Roy. 8oc. Victoria, Melbourne, 1918. Dec. Vol. 31. 
No. 1. pp. 11-107. With 7 plates. 

Hirst (S.). Studies on Acari. No. 1. The Genus Demodex, Owen.— 
44 pp. With 13 p ates & 4 text-figs., 1919. London : British 
Museum (Nat. Hist.). [Price 10s.] 

Johnson (T. H.) & Bancroft (M. J.). Report on Mr. Munro Hull’s 
Claims regarding Tick-resisting Cattle.— Queensland Agric. Jl., 
1919. Jan. Vol. 11. No. 1. pp. 31-35. 

Keilin (D.). On the Life-History and Larval Anatomy of Melinda 
Cognata Meigen (Diptera Calliphorinae) Parasitic in the Snail 
Helicella ( Heliomanes ) Virgata da Costa, with an Account of the 
Other Diptera living upon Molluscs.— Parasitology. 1919. Oct. 
Vol. 2. Nos. 3 & 4. pp. 430-454. With 6 figs & 4 plates. 

- . & Nuttall (G. H. F.). Hermaphroditism and Other Abnormalities 

in Pediculus Humanus. — Parasitology. 1919. Oct. Vol. 2. 

Nos. 3 & 4. pp. 279-328. With 28 figs. & 5 plates. 

Kieffer (J. J.). i. Chiromides d’Australie Conserves au Mu see National 
Hongrois de Budapest, ii. Chironomides d’Am6rique conserves 
au Mus6e National Hongrois de Budapest. —Annales Musei 
Nationalis Eungarici, 1917. Vol. 15. pp. 175-228 & 292-364. 
With 61 figs. 

McAtee (W. L.) & WAlton (W. R.). District of Columbia Diptera : 
Tabanidae.— Proc. Entom. Soc., Washington. D.C., 1918. Deo. 
Vol. 20. No. 9. pp. 188-206. With 2 figs. 

McDonald (A. H. E.). The Prevention of Blow-fly Attacks on Sheep by 
Spraying.— Agric. Qaz., N.8.W., Sydney, 1919. June. Vol. 30. 
No. 6. pp. 403-405. With 3 figs. 
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Marchand (W.). Collecting the Larvae of Tabanus and Chrysops (Dip.). 
— Entom. News. Philadelphia. 1919. May. Vol. 30. No. 5. 
pp. 131-137. 

Mercier (L.) & Lebaelly (C.). Myxosarcome et Acariens chez une 
Poule.— 0. R. Soc. Biol., 1919. July 5. Vol. 82. No. 21. 
pp. 802-803. 

Miller (D.). Some Noteworthy Flies Affecting Live-stock.— New 
Zealand Jl. Agric ., 1919. Jan. 20. Vol. 18. No. 1. pp. 10-14. 
With 13 figs. 

Montgomery (R. E.). Insects and their Relation to some Diseases of 
Stock.—Jl. E. Africa & Uganda. — Nat. Hist. Soc. 9 Nairobi, 1919. 
July. No. 14. pp. 381-400. 

Nuttall (George H. F.). Observations on the Biology of the Ixodidae. 
Part III. Dealing with the Behaviour of the Sexes in Amblyomma 
Hebraeum , Hyalomma Aegyptium and Rhipicephalus Bursa when 
upon the Host.— Parasitology , 1919. Oct. Vol. 11. Nos. 3 & 4. 
pp. 393-404. 

Paillot (A.). Contribution a l’6tude des parasites microbiens des 
insectes. fetude de BaciUus hoplosternus (Paillot).— Ann. Inst. 
Pasteur , 1919. June. Vol. 33. No. 6. pp. 403-419. With 
7 figs. 

Pillers (A. W. Noel), On the Occurrence of Aleurobius Farinae (De 
Geer) in Skin Scrapings of Horses.— Vet. Record , 1919. July 19, 
Vol. 32. No. 1619. pp. 22-23. With 1 plate. 

•-. On the Occurrence of Thrips sp. in Skin Scrapings of Horses.— 

Vet. Jl. 9 1919. Oct. Vol. 75. No. 10. pp. 124-125. With 
1 fig. 

Pound (C. J.). Report on Mr. Munro Hull’s Claims regarding Tick- 
resisting Cattle.— Queensland Agric. Jl. 9 1919. Jan. & Feb., 
Vol. 11. Nos. 1 & 2. pp. 31-39 & 76-78. 

Rodhain (J.). Nouvelles Observations sur la Biologic de Passeromyia 
heterochaeta [a fly the larvae of which are parasitic in birds’ nests 
throughout eastern and central Africa.]— Bull. Biol. France et 
Belgique , 1919. Mar. 25. Vol. 52. No. 4. pp. 499-510. 
With 2 figs. 

-. La Limite septentrionale de l’Aire d’Extension de la Olossina 

morsitans entre le Lualaba et le lac Tanganyika. [The Northern 
Limit of the Spread of O.m. between the Lualaba River and Lake 
Tanganyika.}—Ret?. Zoologique Africaine , Brussels, 1919. May 
25. Vol. 7. No. 1. pp. 57-64. With 1 map. 

-. Remarques au sujet de la biologic de rOmithodorus moubata.— 

C.R. Soc. Biol. 9 1919. July 19. Vol. 82. No. 23. pp. 934-936. 
pp. 937-940. 

-- & Bequaert (J.). Mat6riaux pur une Etude monographique des 

Diptdres de l’Afrique. Troisi&me Partie. Dipt&res Parasites de 
l’E14phant et du Rhinoceros.— Bull. Biol. France et Belgian 
1919. Mar. 25. Vol. 52. No. 4. pp. 379-465. With 21 figs, 

Rothschild (N. C.). Results of an [Entomological] Expedition to 
Korinshi Peak, Sumatra.— Jl. Federated Malay States Mus. 9 
Singapore, 1919. July. Vol. 8. No. 3. pp. 1-6. With 3 
plates. 
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Ruppert (Fritz). Beitrag zur Biologic der Tsetsefliegen. [The Biology 
of Tsetse Flies.]— Berliner Tier. Woch. 9 1919. Aug. 28. Vol. 35 
No. 35. p. 321-323. With 1 map. 

An important contribution on tsetse-fly disease in “ German ” East Africa. 
A summary will appear in the next number of this Bulletin. 

Schulze (Paul). Bestimmungstabelle fur das Zeckengenus EyaUmma 
Koch.— Sitzungsberichten der Oessell. naturforschender Freunde, 
Berlin. 1919. No. 5. 

- & Knuth. Ein Beitrag zur Zeckenfauna Mazedoniens.— Sitzungs- 

berichten der OeseU. naturforschender Freunde , Berlin , 1918. 
No. 2. 

Townsend (C. H. T.). Opposition of Rhinogastrophilus nasdlis L.— 
Canadian Entomologist , 1919. May. Vol. 51. No. 5. p. 120. 

Trico (P.). El Bafio de la Ovejas. [Sheep Dipping.] —Oaceta Rural* 
Buenos Aires, 1919. June. Vol. 12. No. 143. pp. 735-745. 
With 3 figs. 

Information is given with regard to the construction of dipping apparatus for 
sheep. 

Weiss (A.). SurunnouveauPulicide CeratophyUus Jcaesidatorisdesideratus 
nouvelle sous-esp4ce.— Arch. Inst. Pasteur de Tunis , 1919. 
June. Vol. 11. No. 1. pp. 24-27. With 2 figs. 

Helminths. 

Baylis (H. A.). A new Species of the Nematode Genus Grossocephalus 
from the Rhinoceros.— Annals & Mag. Nat. Hist , 1919. • Aug. 
Vol. 4. No. 20. pp. 94-98. With 2 figs. 

“The Nematode, trossocephalus longicaudatus , sp. n. t found parasitic in a 
rhinoceros {R. sumatrensis) from the Malay Peninsula is described and compared 
with C . vivtparus which occurs in the Zebra.”— Rev. App. Entom. Ser. B. 1919. 
Oct. Vol. 7. Part 10. p. 154. 

--. On Two New Species of the Cestode Genus Oochoristica from 

Lizards.— Parasitology. 1919. Oct. Vol. 2. Nos. 3 & 4. pp. 
405-414. With 1 fig. 

Biglieri (Romirio). Microfilaria hallada en la eangre de un pajoro el 
“ Turd us Leucomella ” (Charcholero pecho bianco).— Revista Inst. 
Bacteriolog. 1918. Aug. Vol. 1. No. 4. pp. 481-484. 

Broden (A.). Les Microfilaires chez les Singes.— C.R. Soc. Biol. 9 1919. 
July 19. Vol. 821. No. 23. pp. 898-S99. 

Cawston (F. G.). Insanitary Snails at Durban during the Winter Months. 
— Jl. Trop. Med. & Hyg. 9 1919. Oct. 15. Vol. 22. No. 20. 
pp. 189-190. 

Chandler (Asa C.). On a Species of Hedruris occurring commonly in 
the Western Newt, Notophthalmus Torosus. — Jl. Parasit., 1919. 
Mar. Vol. 5. No. 3. pp. 116-122. With 1 plate. 

Christopherson (J. B.) & Newlove (J. R.). Laboratory and Other 
Notes on Seventy Cases of Bilharzia treated at the Khartoum 
Civil Hospital by Intravenous Injections of Antimony Tartrate.— 
Jl. Trop. Med. & Hyg. 9 1919. July 15. Vol. 22. No. 14. pp. 
129-144. With 4 figs. 

Fairley (N. Hamilton). The Discovery of a Specific Complement Fixation 
Test for Bilharziasis and its Practical Application to Clinical 
Medicine.— Jl. Roy. Army Med. Corps. , 1919. June. Vol. 32* 
No. 6. pp. 449-460. 
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Faust (Ernest Carroll). Notes on South African Cercariae.— Jl. Parasit., 
1919. June. Vol. 5. No. 4. pp. 164-175. With 1 plate. 

Gedoelst (L.). Le genre Histiocephalus et les esp&ces qui y ont et6 
rapport6es.— C.B. Soc. Biol., 1919. July 19. Vol. 82. No. 23. 
pp. 901-903. 

-. Un Oxyurid6 nouveau parasite d’un reptile.— C.B. Soc. Biol., 1919. 

July 19. Vol. 82. No. 23. pp. 910-913. With 1 fig. 

-. Un genre nouveau de Spiruridae. — C.B. Soc. Biol. 1919. Nov. 8. 

Vol. 82. No. 27. pp. 1145-1148. 

Hungerford (H. B.). Biological Notes on Tetradonema plicans, Cobb, a 
Nematode Parasite of Sciara coprophila Lintner.— Jl. Parasit. 
1919. June. Vol. 5. No. 4. pp. 186-192. With 1 plate & 
3 figs. 

Joyeux (Ch.). Hymenolepsis nana (v. Siebold, 1852) et Hymenolcpsis nana 
var. fratema Stiles, 1906.— Bull. Soc. Path. Exot. 1919. May. 
Vol. 12. No. 5. pp. 228-231. 

Kansas State Agricultural College, Veterinary Division. Circulatory 
Filariasis [in a Dog, caused by Filaria immitis]. — Jl. American 
Vet. Med. Assoc. 1919. Sept. Vol. 55. (New Series Vol. 8.) 
No. 6. pp. 669-672. With 2 text-figs. 

Krishnamurthi Ayyar (V.). Anchylostomiasis in Dogs.— Madras Vet. 
Jl. 1919. Sept. No. 2. pp. 2-6. With 1 plate. 

Lagrange (E.). Contribution & 1’etude des Tr&natodes larvaires.— Bull. 
Soc. Path. Exot. 1919. July. Vol. 12. No. 7. pp. 383-388. 
1,184 fresh-water snails, belonging to 13 different species, were examined 
from ponds in the neighbourhood of Paris ; cercariae of various species were 
found in 195. 

Malvoz (E.) & Lambinet (J.). Infections microbiennes cons6cutives a la 
penetration cutan6e des larveB de l’ankylostome.— Ann. Inst. 
Pasteur, 1918. June. Vol. 32. No. 6. pp. 244-248. With 
3 plates. 

Nybelin (0.). Zur Entwioklungsgeschichte von Schistocephalus solidus 
(O. F. Mull).— Cent. f. Bald. 1. Abt. Orig., 1919. June 30. 
Vol. 83. No. 3. pp. 295-299. With 1 text-fig. 

Ohira (T.). Studien fiber Stronguloides stercordlis. — Mitt. d. Med. 
OesseUsch. e. Tokio, 1919. June 5. Vol. 33. No. 11. 

Osborn (H. L.). Observations on Microphallus Ovatus sp. nov. from the 
Crayfish and Black Bass of Lake Chautauqua. N.Y.— Jl. 
Parasit., 1919. Mar. Vol. 5. No. 3. pp. 124-127. With 1 
plate. 

Parker (R. R.) & Wells (R. W.). Observations on and Experiments 
with Cuterebra Tenebrosa Coquillet.— Jl. Parasit., 1919. Mar. 
Vol. 6. No. 3. pp. 100-104. With 1 plate. 

Pratt (H. S.). A New Cystocercous Cercaria.— Jl. Parasit., 1919. 
Mar. Vol. 5. No. 3. pp. 128-131. With 2 figs. 

Quiel (Gfinther). Poteriostomum n.g., eine neue, beim Pferde para- 
sitierende Nematodengattung. [P., n.g.—a New Genus of 
Nematodes in the Horse.]— Cent. f. Baht. 1. Abt. Orig., 1919. 
Sept. 27. Vol. 83. No. 6. pp. 466-472. With 2 figs. 
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Raillet (A.) & Marullaz (M.). Sur un C6nure nouveau du Bonnet 
chinois (Mocacus sinicus). [A New Coenurus of the Chinese 
Bonnet Monkey.]— Bull. Soc. Path. Exot., 1919. May. Vol. 12. 
No. 5. pp. 223-228. With 2 text-figs. & 1 plate comprising 
2 figs. 

Riley (William A.). The Longevity of the Fish Tapeworm of Man, 
Dibothriocephalu8 latu8. — Jl. Parasit., 1919. June. Vol. 5. 

No. 4. pp. 193-194. 

Ryan (J. F.). Filaria immitis in Dog’s Heart.— Jl. American Vet. Med. 
Assoc., 1919. May. Vol. 55. (New Series Vol. 8). No. 2. 
p. 199. 

Van Saceghem (R.). Cause 6tiologique et traitement de la dermite 
granuleuse. [Etiology and Treatment of Granular Dermatitis 
(Summer Sores).]— Ann. Mid. Vit., 1919. May-June. Vol. 64. 
Nos. 5 & 6. pp. 151-159. With 2 figs. [See this Bulletin, 1918. 
Vol. 6. No. 3. p. 171.] 

Seurat (L. G.). Considerations sur la g6on6mie des N6matodes.— 
O.R. Soc. Biol., 1919. July 26. Vol. 82. No. 24. pp. 986-988. 


-. Sur la resistance vital© des Nematodes parasites.— O.R. Soc . Biol., 

1919. July 26. Vol. 82. No. 24. pp. 988-989. 

Simson (W. A.). Helminthiasies of Stomach and Intestines of Stock in 
South Africa.— Vet. Record, 1919 Sept. 6. Vol. 32. No. 1626. 
pp. 104. 

Smit (H. J.). Een drietal Strongyliden van den Olifant. [Three 
Strongylids from the Elephant (in the Dutch East Indies).]— Nederl. 
Ind . Blad. v. Diergeneesk. e. Dierent, 1919. Vol. 31. No. 3. 
pp. 317-322. With 3 text-figs. 

-. Een groote Syqamus trachealis. [A large S.t.]. — ibid. pp. 323- 

326. With 1 text-fig. 

-. Oe8ophago8tomum brumpti. — ibid. pp. 327-329. With 1 text-fig. 

Stewart (F. H.). On the Life History of Ascaris Lumbricoides , L. 
Part IV.— Parasitology, 1919. Oct. Vol. 2. Nos. 3 and 4. 
pp. 385-387. With 1 plate. 

Taylor (Frank E.). Intravenous Injections of Antimonium Tartaratum 
(Tartar Emetic) in Bilharziasis.— Jl. Trop. Med. & Hyg., 1919. 
Sept. 1. Vol. 22. No. 17. pp. 170-172. 

Travassos (Lauro). InformS^oes sobre um interessante parasito dos 
gatos-chlamvdonema preputialis (V. Linstow, 1888).— Arch da 
Escola Superior de Agricultura e Medicina Veterinaria, 1917, 

Dec. Vol. 1. No. 2. pp. 101-104. With 2 figs 

Wassink (W. F.). Over gezwellen bij den fazant veroorzaakt door een 
worm (Heterakis neoplastica) Nsp. [Growths in a Pheasant 
Caused by a Worm. U.n. n. sp.]— Tijds. v. Vergelijk. Geneeslc ., 
1917. Vol. 2. pp. 279-303. With 2 plates comprising 6 figs. 

Wester. [Strongylose intest inale et stomacale chez la ch&vre.]— 
Tijdschrift voor veeartseniikiinde 1919. June 14. p. 628. 
[Summarised in Ann. Mid. Vet., 1919. May-June. Vol. 64. 
Nos. 5 & 6. p. 175.] 
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Yorke (Warrington) & Macfie (J. W. S.). Strongylidae in Horses. VIII. 
Species found in American Horses.— Arm . Trap. Med. & Parasit., 
1919. July 31. Vol. 13. No. 2. pp. 137-148. With 3 plates 
comprising 8 figs. 

Species from 14 horses that had recently arrived from U.S.A., from one foal, 
and from materials from mules in the Argentine, are identified. A table is given 
enumerating the species of Strongylinae up to the present found in horses and 
donkeys in various parts of the world. These now comprise 33 species (Strongy- 
lus, 3, Triodontophorus 5, Gyalocephalus 2, Cylicostomum 22, Oesophagodontus 
1). A short account is given of the pathology of the lesions caused by these 
worms and the particular pathogenicity of the genera. 


MYCOTIC DI8EA8ES. 

Boquet (A.), N£gre (L.) & Roig (G.). La lymphangite dpizootique des 
solip&des. Parasitologie et dtude exp6rimentale, traitement et 
prophylaxie.— Rev . Q6n. MM. V&. % 1918. Dec. 15. Vol. 27. 
No. 324. pp. 617-634. With 1 plate. 

Haase. Lob&re [Bronchopneumonia saccharomycotica des Rindes. 
[Bronchopneumonia in an Ox with the Presence of Yeast-like 
Bodies.]— Berliner Tier. Woch. $ 1919. June 26. Vol. 35. No. 26. 
pp. 218-219. 

De Mello (Froilano) & Fernandes (J. F. St. Antonio). Revision des 
champignons appartenant au genre Nocardia. — Memoirs of the 
Asiatic Society of Bengal , 1919. Apr. 4. Vol. 7. No. 2. 

pp. 103-138. 

Timm. Lymphangitis epizootica.— Berliner Tier. Woch., 1918. Aug. 1. 
Vol. 34. No. 31. p. 304. 

Torti (E.). II periodo d’incubazione della linfosporidiosi. [Incubation 
Period in Epizootic Lymphangitis.]— Nuoro Ercolani , 1919. 

Sept. 30 & Oct. 15-31. Vol. 24. Nos. 18-20. pp. 234-239 & 
246-249. 

The minimum period of incubation was calculated to vary in 14 cases from 5 
to 12 months. 

Velu (H.). La lymphangite 6pizootique.— Rev. Q6n. MM. Vtt. 9 1919. 
July 15-Aug. 15. Vol. 28. Nos. 331-332. pp. 349-368 & 
413-432. 

The information contained in the above article has appeared in previous 
numbers of this Bulletin in extracts of other publications by the above author. 

Wade (H. W.). Note on the Portal of Entry in Experimental Chronic 
Pulmonary (Systemic) Blastomycosis.— Philippine Jl. Sci. Sec. B. 
Trop. Med., i918. Sept. Voi. 13. No. 5. pp. 271-274. 

-. Studies on Cryptoplasmic Infection, i. Development of a Crypto- 

coccus in Cultures from an Unclassified Chronic Philippine Ulcer.— 
PhiUipine Jl. Sci. 9 1919. July. Vol. 13. No. 4 pp. 165-190. 
With 5 plates. 


DI8EA8E8 DUE TO FILTERABLE VIRU8E8. 

Athias (M.) & Da Silva (Pereira). Le traitement antirabique h Institut 
de Bact6riologie Camara Pestana en 1913 et 1914.— Arch. nst. 
Bad. Camara Pe tana, 1919. Vol. 5. No. 1. pp. 89-99. 

Colonna (A.). Sioroterapia dell’afta maligna. [Serotherapy of Acute 
Foot and Mouth Disease .]—Clinica Vet. 9 1919. Sept. 15. Vol 
42. No. 17. pp. 534-536. 
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€osco (Giuseppe) & Aguzzi (Angelo). Sur la virulence du sang des 
bovides aphteux. et essais d’immunisation $ontre la fi&vre aphteuse. 
— Rev. Gin. Mid. Vit. 9 1918. June 15. Vol. 27. No. 318. 
pp. 233-240. 

Crimi (P.). [Sur une experience de traitement de la fifevre aphteuse 
maligne. (An Experiment upon the Treatment of Malignant 
Foot and Mouth Disease).]— Ann. d. Staz. sper. p. 1. mal. injet. d. 
bestiame, 1919. Vol. 6. 8 pp. [Summarised in Rev. Gin. Mid. 

Vit. 9 1919. June. Vol. 28. No. 330. pp. 312-314.] 

Croveri (Paolo). Sulla recettivit& alia vaccinazione antipestosa dei 
vitelli nati da madre immune verso la peste bovina. Esperimenti 
di sievo-vaccinazione antipestosa in vitelli lattanti e dopo lo 
slattamento. [The Susceptibility towards Anti-Rinderpest Vac¬ 
cination of Calves Born from Mothers Immune towards Rinderpest. 
Experiments on Anti-Rinderpest Sero-Vaccination in Calves 
whilst Sucking and after Weaning.]— Nuovo Ercolani, 1919. 
May 15. Vol. 24. No. 9. pp. 101-107. 

This article has been extracted from another journal in the preceding number 
of this Bulletin. 

Doeve (W. C. A.). De varkenpest op Sumatra’s Oostkust. [Swine Fever 
on the East Coast of Sumatra.]— Nederl. Ind. Blad. v. Diergeneesk. 
e. Dierent 9 1919. Vol. 31. No. 3. pp. 283-312. 

Experiments proved that the outbreak occurring in 1917-18 was caused by a 
filterable virus. 

van Dulm. Is het voorkomen van anaemia infectiosa equorum in 
Nederlandsch-Indie wetenschappelijk aan getoond f [Has the 
Existence of Equine Infectious Anaemia in Dutch Java definitely 
been Established.]— Nederl. Ind. Blad. v. Diergeneesk. e. Dierent f 
1919. Vol. 31. No. 3. pp. 330-333. 

This author rightly disputes the claim put forward by Sobns and Soetkdjo 
that infectious anemia exists among horses in Dutch Java, both on the ground 
of the validity of their transmission experiments and the anomalies in their 
descriptions of the clinical manifestations ; it is suggested that they might have 
been deeding with Boma disease [see this Bulletin , 1917. Vol. 5. No. 4. pp. 
257-260]. 

Gaioer. Rabies. Conference of Veterinary Inspectors at the Congress 
of the Royal Sanitary Institute, Newcastle, July 1919.— Vet. 
Record , 1919. Sept. 13. Vol. 32. No. 1627. pp. 115-117. 

Gutsche (Walther). Die ansteckende Blutarmut. [Equine Infectious 
Anaemia.]— Ztschr. f. Veterindrk. 1919 June. [Summarised in 
Berliner Tier. Woch. 9 1919. Aug. 28. Vol. 35. No. 35. p. 320.] 

A description is (riven of the disease in a group of 291 horses, 72 of which died 
or were slaughtered as the result of the infection ; in 19 there was enteritis, in 
25 catarrh of the large intestine, in 70 changes in the bone marrow and spongy 
bone, and bots in the stomach in 58 cases; in all cases there was increased 
albumen in the blood. A very pleomorphio micro-organism was isolated on 
solid blood serum ; some stages resembled streptococci but others took the form 
of granular filaments. 

Henseval( M.). La vaccination par injection de cow-pox chauffA— 
G.R. Soc. de Biol. 9 1919. July 19. Vol. 82. No. 23. pp. 889- 
891. 

-. A propos du mode d’action de l’euglobuline vaccinale sur le vaccin. 

L’adsorption du virus par l’euglobuline normale.— C.R. Soc. 
Biol. 9 1919. Oct. 18. Vol. 82. No. 25. pp. 1074-1076. 

Martens. Zur Heilung der Schweineseuche bzw. Schweinepest durch 
Methylenblau. [Curative Treatment of Swine Fever and Swine 
Plague by means of Methylene Blue.]— Berliner Tier. Woch. 9 1917 
Mar. 22. Vol. 33. No. 12. pp. 137-138. 
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Passos. Babies in Northern Brazil. [Review.]— Jl. Trop. Med. & Hyg ., 
1919. Sept. 1. Vol. 22. No. 17. p. 171. 

Regan (J. C.) & Silkman (A.). [Human Rabies.]— Archives of Diagnosis. 
1919. Apr. [Summarised in Jl. Trop. Med. & Hyg. 9 1919. 
Oct. 15. Vol. 22. No. 20. pp. 193-194.] 

Reinhardt (R ). # Klinische und pathologisch-anatomische Beobach- 
tungen bei der infektiosen Anamie der Pferde. [Observations 
on the Symptomatology and Morbid Anatomy of Equine 
Infectious Anaemia. A Report from the Veterinary Hospital, 
Brussels. \ — Monatsh. f. prakt. Tierheilk , 1919. Vol. 29. p. 526. 
[Summarised in Schweizer Arch. f. Tierheilk , 1919. July-Aug. 
Vol. 61. Nos. 7-8. pp. 311-313.] 

Remijnger (P.). Contribution a l’6tude de I’h6r6dit6 de la rage.— Ann . 
Inst. Pasteur 9 1919. May. Vol. 33. No. 5. pp. 375-388. 

This author's contributions to the study of the heredity of rabies have been 
noticed in several extracts in this Bulletin ; the above is a r6sum6 of his work. 

-. Vaccination des herbivores contre la rage au moyen du virus 

6ther.— BuU. Acad. Mid. 9 1919. July 8. Vol. 82. No. 27. 
pp. 47-49. 

-. Mort subite du lapin au cours d’inoculations sous-cutan6es de 

substance nerveuse homologue.— O.R. Soc. Biol. 9 1919. Oct. 25. 
Vol. 82. No. 26. pp. 1098-1099. 

Stauffacher (H.). Neue Beobactungen fiber den Erreger der Maul- 
und Klauenseuche. [Recent Researches on the Etiology of Foot 
and Mouth Disease.] With 1 coloured plate, 41 half-tone figs., 
& 22 text-figs. 1918. Zurich. Polvgraphisches Institut. 
[Reviewed in Schweizer Arch. f. Tierheilk , 1919. July-Aug. 
Vol. 61. Nos. 7-8. pp. 317-318.] 

Stazi (A.). [Traitement rationnel d6 la fiftvre aphteuse cardio-paralytique 
(fi&vre aphteuse apoplectique).]— Mod. Zooialro. 9 1919. May 3. 
No. 18. [Summarised in Rev. Oin. Mid. Vit. 9 1919. June. 
Vol. 28. No. 330. p. 314.] 

Torti (E.). La cura delTafta epizootica col metodo Giorgi. [Treatment 
of Foot and Mouth Disease by the Giorgi Method.]— Mod. 
Zooiatro., 1919. Oct. 11. Vol. 5. No. 41. pp. 331-333. 

Vi ala (Jules). Lee vaccinations antirabiques & Plnstitut Pasteur en 1918. 
Ann. Inst. Pasteur , 1919. July. Vol. 33. No. 7. pp. 484- 
487. 

During the year 1918, 1,805 persons were treated at the Pasteur Institute, 
Paris; 5 died of rabies (.27 per cent.), and of these one succumbed during the 
treatment and another had taken the course irregularly. 

BACTERIAL DISEASE8. 

De Angelis (Giovanni). Su di epizoozia nei Ratti bianchi con localizza- 
zione polmonare prodotta da una particolare razza di Bacillo 
piocianeo. [Outbreak of Disease in White Rats with Pulmonary 
Lesions produced by a Particular Strain of Bacillus pyocyaneus.] 
Clinica Vet. 9 1919. Sept. 15-30. Vol. 42. Nos. 17-18. pp. 
522-531 & 549-565. With 3 figs. 

Baker (E. T.). Hemorrhagic Septicemia in Sheep.— American Jl. Vet. 
Med., 1919. June. Vol. 14. No. 6. pp. 267-269 & 308. With 
1 text-fig. 

Bevan (LI. E. W.). Contagious Abortion in Cattle in Rhodesia.— Rhodesia 
Agric. Jl. 1919. Apr. Vol. 16. No. 2. pp. 116-122. 

Dalrymple (W. H.). Anthrax and Its Control.— Amer. Jl. Vet. Med. 9 
1918. Aug. Vol. 13. No. 8. 
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Delmer (Andr6). Note relative aux traitements dee lymphangitis 
ule6reuse et 6pizootique du cheval.— Rec. MM. Vet., 1919. 
Aug. 15.-Sept. 15. Vol. 95. No. 15-17. pp. 452-459. With 
plate. 

Prey (J. J.). Problems in Anthrax Control.— Jl. American Vet. Med. 
Assoc., 1919. May. Vol. 55. (New Series Vol. 8.) No. 2. 
pp. 192-198. 

Gupta (M. C.). Anthrax [in India].— Vet. Jl., 1919. July 5. Vol. 75. 
No. 7. pp. 6-14. With 3 figs. 

Hadley (Philip). The Diagnosis of Fowl Cholera and Fowl Typhoid 
Infections of Domestic Birds.<— Jl. American Vet. Med. Assoc., 
1919. May. Vol. 55. (New Series Vol. 8). No. 2. pp. 186- 
192. 

“ It is the purpose of this paper to present the essential differences between 
the two poultry diseases, fowl typhoid and fowl cholera, with special reference to 
(1) the nature of the disease process and pathological alterations in the organs and 
tissues, (2) the causative agents ( B. gaUinarum and B. avisepticue) and their 
biochemical features, (3) their toxicity or virulence, (4) their serological reactions 
and (5) their immunological reactions. Also the differential characteristics 
of B. gaUinarum , Bact. puUorum A and Bact. puUorum B are presented. In 
addition, there are mentioned three new species of bacteria pathogenic for birds 
(Bact. jeffersonii , Bact. rcttgerei and Bact. pjaffl ) and their distinctive biochemical 
features described.’* 

D© Langen (C. D.). Folk’lore about Tuberculosis in the Neth-Indies. — 
Meded. Burgerlijk Qeneesk. Dienst in Nederl.-Indie, 1919. No. 4. 
pp. 25-38. 

NiiGRE (L.) & Raynaud (M.). Chauffage du s^rum dans le sdrodiagnostic 
de la fiftvre ondulante. [Heating of the Serum in the Sero- 
Diagnosis of Undulant Fever.]— Bull. Soc. Path . Exot., 1919. 
Apr. Vol. 12. No. 4. pp. 171-172. 

-&-. Race de M. paramelitensis isol6e par h6moculture. [Strain 

of M.p. Isolated by Blood Culture.]— BuU. Soc. Path. Exot., 1919. 
Apr. Vol. 12. No. 4. pp. 173-174. 

Pfeeler (W.). Einige Bemerkungen zur Hiihnertyphusfrage.— Cent. f. 
Bakt. 1. Abt. Orig., 1919. Aug. 15. Vol. 83. No. 5. pp. 369- 
374. 

- . & Standfuss (R.). Kasuistiche, bakteriologische, pathologisch- 

anatomische sowie experimentelle Untersuchungen fiber Hunner- 
typhus. [Experiments on Fowl Typhoid.]— Arch. f. toiss. u. 
prakt. Tierheiik., 1919. July 31. Vol. 45. No. 3&4. pp. 163— 
205. With 1 fig. 

Sergent (Edmond) & LhSritier (A.). Essais de s4roth6rapie dans la 
fievre ondulante. [Attempts at Serotherapy in Undulant Fever.] 
— Ann. Inst. Pasteur, 1919. May. Vol. 33. No. 5. pp. 
336-343. 

Sitsen (A. E.). Pathological Anatomy of Tuberculosis in the Dutch 
Indies.— Meded. Burgerlijk Geneesk. Dienst in Nederl.-Indie, 
1919. No. 4. pp. 1-23. 

Szasz (Alfred). Aktive Immunisierung gegen die Geflfigelcholera. 
[Active Immunisation against Fowl Cholera.]— Ztschr. f. Infek- 
tionskr . . . d. Eaustiere, 1919. Feb. Vol. 20. No. 1. pp. 26- 
02. With 4 text-figs. 

The mode of manufacture of the vaccine is not given except that it is derived 
from a very highly virulent strain of the fowl cholera organism and is injected 
in doses of 3 c.c. to fowls, 4 c.c. to ducks, and 5 c.c. to geese, turkeys, and peacocks. 
Nearly 20,000 birds were vaccinated in different parts of Hungary. The results 
indicated in the tables amount to the following : dead prior to vaccination 
883 ; vaccinated 5,853, of these 176 died; non-vaccinated controls 712, of these 
234 died. 
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Traum ( J.). Further Report on Lymphangitis in Cattle caused by Acid- 
Alcohol Fast Organism.— Jl. American Vet. Med. Assoc , 1919. 
Sept. Vol. 55. (New Series Vol. 8.) No. 6. pp. 039-652. 
With 5 text-figs. 

MISCELLANEOUS. 

Bigoteau (M. L.). Sur la tremblante du mouton.— Rev. OSn. Mid. Vit. 9 
1919. Aug. 15. Vol. 28. No. 332. pp. 433-434. 

Bodkin (G. E.) & Clbare (L. D.). An Invasion of British Guiana by 
Locusts in 1917. With a Complete Illustrated Account of the 
Life-History of the Species.— Bull . Entom. Res. t 1919. July. 
Vol. 9. No. 4. pp. 341-357. With 8 text-figs. 

Chabton (M.). La indication arsenicale.— Rec. Mid. Vtt. 9 1919. 
Aug. 15,-Sept. 15. Vol. 95. No. 15-17. pp. 406-473. 

Croveri (Paolo). Esperimenti di reddito alia maoellazione di bovini, 
caprini ed ovini somali. [The slaughter of Somaliland Cattle, 
Goats, and Sheep.]— Revista del freddo [Cold-storage Review]. 
Pescara : Stab. Arte della Stampa. 

D’Emmerez de Charmot (Donald). Poultry in Mauritius. Their 
Diseases, Breeding and General Management.— Dent. Aqric. 
Mauritius , Bull. No. 12. General Series, 1918. Mauritius: 
Govt. Press, Port Louis. 

Flu (P. C.), De Langen (C. D.) & Weehuisen (F.). Recherches sur 
Thuile des espfeces de Chenopodium cultivAes h Java. [Also in 
Dutch].— Meded. Burgerlijk. Oeneesk. Dienst in Nederl.-Indie, 
19J9. No. 5. pp. 1-28. 

Foulerton (Alexander G. R.). The Rat as a Carrier of Diseases Trans¬ 
missible to Man and to other Lower Animals. JL Comp. Path. 
<t Ther f 1919. Sept. Vol. 32. Part 3. pp. 182-191. 

Among other matters the author dealt with the following diseases : rat 
tuberculosis, pseudo-tuberculosis of the rat, rat plague, spirochetal jaundice, 
spirochetal rat-bite fever, and triohiniasis. 

Franchi (Alberto). La Cirenaica dal punto di vista zooeconomico. 
[Stock-Raising in Cyrenaica (Eastern Tripoli).]— Nuovo Ercolani , 
1919. Aug. 30-Sept. 30. Vol. 24. Nos. 16-18. pp. 219-224, 
& 225-233. 

Freund (Ludwig). Das Kamel.— Feldtierdretl. Mitt, d. k. u. k. 2. Armee 9 
1918. No. 10. [Summarised in Berliner Tier. f Woch. 9 1918. 
Nov. 21. Vol. 34. No. 47. pp. 461-462.] 

Contains a very useful summary of the parasitic and sporadic diseases of the 
camel. 

Holscher (M.). Als wir noch Sudwestafrika hatten. Von Reitem und 
Pferden in der Kolonie. [When South-West Africa was still in 
our (German) Possession. Horsemen and Horses in the Colony.]— 
Berliner Tier. Woch. 9 1919. Sept. 25. Vol. 35. No. 39. pp. 
371-372. 

Houssat (B. A.) & Negrete (J.). Experiments sobre las propiedades 
diastAsicas de los extracts de 6rganos de “ Lachesis Altematus.” 
[Conclusions in English.] Revista Inst. Bacteriology 1918. Aug. 
Vol. 1. No. 4. pp. 453-400. 

- & -. Estudios sobre los venenos de serpientes. IV. Datos 

complementarios sobre algunas acciones de los venenos de ser¬ 
pientes. [Conclusion in English.]— Revista Inst. Bacteriolog, 
1918. Aug. VoL 1. No. 4. pp. 461-470. 
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Houssay & Sordelli (A.) Estudios sobre los venenos de serpientes. V. 
Influencia de los venenos de serpientes sobre la coagulacidn. de 
la sangre. [Conclusion in English.]— Revista Inst. Bacteriology 

1918. Nov. Vol. 1. No. 5. pp. 485-564. 

- &-. Estudios sobre los venenos de serpientes. V. Influencia 

de los venenos de serpientes sobre la coagulacidn de la sangre. 
III. Accion in vivo. [Conclusion in English.]— Revista Inst. 
Bcutieriolog., 1919. June. Yol. 2. No. 2. pp. 151-188. 

-&-. Action des venins de serpents sur la coagulation du sang 

in vivo .— O.R. Soc. Biol 1919. Oct. 18. Vol. 82. No. 25. 
pp. 1028-1029. 

-,-, & Negrete (J.). Estudios sobre los venenos de serpientes. 

Y. Influencia de los venenos de serpientes sobre la coaglacidn de 
la sangre. II. Acci6n de los venenos coagulantes. [Conclusion 
in English.]— Revista Inst. Bacteriology 1918. Nov. Vol. 1. 
No. 5. pp. 665-616. With 2 figs. 

Kawakami (Zen.). Ueber die “ Sunefuto ” Krankheit des Pferdes.— 
Verhan. der Japan. Path . QeseUsch., Tokyo, 1918. Apr. 2-4. Vol. 8. 
pp. 122-123. 

De Langen (C. D.) & Schut (H.). About the Quantify of Water in the 
Blood in the Tropics. [Also in Dutch.]— Meded. Burgerlijk. 
Oeneesk. Dienst in Nederl.-Indie, 1919. No. 5. pp. 29-49. 

-&-. About the Quantity of Fat and Lipoids in the Blood, and 

their Importance in Beri Beri in. the Tropics. [Also in Dutch.]— 
Meded. Burgerlijk. Oeneesk. Dienst in Nederl.-Indie , 1919. 
Vol. 5. pp. 65-88 : Meded. Oeneesk. Lab. & WeUevreden. 1919. 
3e Serie A. Nos. 2 & 3. pp. 44-67. 

Li^naux (E.). Sur l’adaption de l’organisme animal & des conditions 
diverses d’hypohaversog&i&se, notamment dans le rachitisme, 
dans l’ost&malaoie, dans l’ost^oporose et dans la formation des 
exostoses.— C.R. Soc. Biol ., 1919. July 19. Vol. 82. No. 23. 
pp. 892-894. 

-& Huynen. Les alterations de l’os p6riostique dans le rachitisme. 

L6sions de l’ost6omalacie et de Tost^oporose. Leur adaptation h 
un 6tat commun d’hypohaversogendse. De l’influence du volume 
des os sur leur density et sur la predisposition au rachitisme.— 
Ann. Mid. Vit. 9 1919. July-Aug. Vol. 64. Nos. 7 & 8. 
pp. 201-240. 

Little (A.). Contagious and Infectious Diseases of Poultry.— Rhodesia 
Agric. Jl. 9 1919. June. Vol. 16. No. 3. pp. 231-235. 

Marsh (C. D.), Clawson (A. B.), & Marsh (H.). V.S. Dept. Agric. 
Bulletin No. 767. Oak Leaf Poisoning of Domestic Animals. 
Professional Paper. Apl. 28. 1919. Washington : Government 

Printing Office. 

M arteatj. Sur la m£me affection non ddcrite du chien observ4e auMaroc.— 
Rec. Mid. Vit. 9 1919. Aug. 15-Sept. 15. Vol. 95. No. 15-17. 
pp. 462-465. 

Morgan (E.). [Zebu Cattle.]— The Venezuelan Times. [Translated in 
Vet. Jl, 1919. Oct. Vol. 75. No. 10. pp. 151-153.] 

Mouquet (Alfred). Gestations d’une femelle d’hippopotame. Alimen¬ 
tation et reproduction chez les animaux captifs.— Rec. Mid. Vet. 9 

1919. July 15. Vol. 95. No. 13. pp. 406-417. 



Vol. 7. No. 4.] 


Recent Literature. 


287 


Nagayama (T.). Study of Scorbut-like Disease on Guinea-pig with. 
Oatmeal. [In Japanese.]— Sei-i-Kwai Med. Jl. 9 1919. Apr. 10. 
Vol. 38. No. 4. Whole No. 446. 

Nicolle (Charles) & Lebaillt (Charles). Technique de la r6colte du 
sang chez les oiseaux de laboratoire par ponction du coeur.— C.R. 
Sec . Biol-, 1919. May 24. Vol. 83. No. 15. pp. 533-535. 
With 1 fig. 

- &-. A propos de notre note sur la r4colte du sang chez les 

oiseaux de laboratoire par ponction du coeur. [Collection of 
Blood from Laboratory Birds by Heart Puncture.]— C.R. Soc. 
Biol-, 1919. June 28. Vol. 82. No. 20. pp. 767-768. 

Otero (Maria Julia). Sob re la accidn proteolitica de los venenos de 
serpientes. [Conclusions in English.] —Revista Inst. Bacteriolog ., 
1919. June. Vol. 2. No. 2. pp. 215-218 . 

Sackett (Walter G.). The Connection of Milksickness with the Poisonous 
Qualities of White Snakeroot ( Eupatorium Erticaefolium ).— 
Jl. Infect. Dis., 1919. Mar. Vol. 24. No. 3. pp. 231-259. 

Sani (Luigi). La Semeiotica de Sangue nel Cavallo e nel Bue. [Blood 
Examination in the Horse and Ox.] 286 pp. 1919. Turin : 
Tipografia del Signore. 

Contains a good deal of useful and up-to-date information on the above 

subject. It is unfortunate that the text nas not been illustrated with some 

figures.—E l. 

Sokolowsky (Alexander). Die wirtschaftliche und militarische Beden- 
tung der Kamele. [The Importance of the Camel for Domestic 
and Military Purposes.]— Berliner Tier. Woch., 1918. Nov. 21. 
Vol. 34. No. 47. pp. 459—461. With 2 text-figs. 

Stockman (S.). The Pathology ancl Epizootiology of Louping-Ill 
(Disease of Sheep) with Special Reference to Chromatin Bodies 
in the White Corpuscles.— Trans. Soc. Trop. Med . & Hyg ., 1919. 
Feb. 21. Vol. 12. No. 4. pp. 74-80. 

(See this Bulletin , 1918. Vol. 6. No. 4. p. 251.] 

Vallery-Radot [Pasteur) & Lh£ritier (A.). Parelieiisme entre la 
resistance globulaire aux solution chlorur6es sodiques et la dimen¬ 
sion de Thematic cheq les Mammif£res.— C.R. Soc. Biol., 1919. 
Mar. 1. Vol. 82. No. 5. pp. 195-197. 

-&-. fetude comparative de la resistance globulaire aux solutions 

chlorur6e8 sodiques et de la dimension de Thematic chez les 
Vertebras h hematics nucl6s.— C.R. Soc. Biol., 1919. Mar. 1. 
Vol. 82. No. 5. pp. 197-198. 

Velu. Une affection non decrite du chien observee au Maroc.— Rec. M6d. 
VH., 1919. Aug. 15-Sept. 15. Vol. 95. No. 15-17. pp. 459- 
461. 

Weehtjizen (F.), Weehuizen (E.), & Alting (Carpentier). The Amount 
of Fat and Lipoid in the Blood in the Tropics. Part I. Chemical 
Analysis. [Also in Dutch.]— Meded. Burgerlijk. Qeneesk. Dienst in 
Nederl.’Indie, 1919. No. 5. pp. 50-64. With 1 fig. and 
Meded. Qeneesk. Lab. Weltevreden, 1919. 3rd Series A. No. 2-3. 
pp. 29-43. With 1 fig. 

Weill (E.), Mouriquand (G.). Sur le moment d’apparition de la sub¬ 
stance antiscorbutique et sur les accidents provoques chez les 
Cobayes par les grains d’orge aux differents staaes de leur germina¬ 
tion.— C.R. Soc. Biol^ 1919. Mar. 1. Vol. 82. No. 5. pp. 184- 
186. 
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REPORTS. 

Assam. Report of the Civil Veterinary Department, Assam, for the Year 
1918-19. 17 pp. Tcap. With 15 tables. 1919. Shillong t 

Assam Sec. Ptg. Office. [Price 8 annas or 9d.} 

Bengal. Annual Report of the Bengal Veterinary College and of the 
Civil Veterinary Department, Bengal, for the Year 1917-18. 
4+ii+5+viii 2 pp. reap. With 15 tables. 1918. Calcutta : 
The Bengal Secretariat Book Dep&t. [Price 9 annas or 10d.] 

Madras. The Annual Report of the Director together with the Eleventh 
Annual Report of the Central Committee of the Association.— 
The Pasteur Institute of Southern India, Coonor. 25 pp. 1918. 
Madras : The Superintendent, Government Press. 

Mokri (Mohammed el). L'organisation du service v6t4rinaire an Maroc.— 
Rev. Gin. de Mid. Vit., 1919. July 15. Vol. 28. No. 331. 
pp. 391-396. 

Pasteur Institute op Southern India, Coonor. Annual Report of 
the Director [Cornwall (J. W.)] together with the 11th Annual 
Report of the Central Committee of the Association. 1918. 
25 pp. Madras : Supt. Govt. Press 

Punjab. Annual Report on the Punjab Veterinary College, Civil 
Veterinary Department, Punjab, and the Government Cattle 
Farm, Hissar, for the Year 1918-19. iii+17+xvii pp. f’cap. 
With 18 tables. 1919. Lahore: Supt. Govt. Ptg. [Price: 
Re. 0-10-0 or 10d.] 

Robert (Henri). General Census of Cattle in Mauritius, 1918.— Dept. 
Agric. Mauritius. Bull. No. 4. Statistical Series. 1918. 
Mauritius : Govt. Press, Port Louis. 

Simla. Statistics compiled by the Government of India from the Reports 
of Provincial Civil Veterinary Departments for the Year 1917-18. 
2+18 pp. 1919. Simla: G. M. Press. 

South Africa (Union of). Department of Apiculture. The Fifth and 
Sixth Reports of the Director of Veterinary Research, 1918. 
Apr. 812 pp. with 20 plates. 1919, Pretoria: The Govt. 
Printing & Stationery Office. [Prioe 10s.J 

Southern Rhodesia. Report of the Chief Veterinary Surgeon for the 
Year 1918. (W r ith Report of the Veterinary Bacteriologist.) 

7 pp. f’cap. 1919. Salisbury, Rhodesia : Govt. Ptr. 

Trinidad and Tobago. Administration Report of the Government 
Veterinary Surgeon for the year 1918. 1 p. f’cap. 1919. Port 

of Spain : Govt. Ptg. Office. 

United Provinces, India. Annual Report on the Civil Veterinary 
Department, United Provinces, for the Year ending 31st March, 
1919. 20 pp. f’cap. W r ith 15 tables. 1919. Allanabad: Supt. 

Govt. Press. [Price, 8 annas or 9d.] 

W t inckel (Ch. W. F.). Report of a Journey, for the Purpose of Studying 
Hygienic Conditions in the United States of North America, 
Panama and Cuba, made by Order of the Netherlands Minister 
for Colonial Affairs. [Also in Dutch.]— Meded. Burgerlij. Geneesk. 
Dienst in Nederl. Indie. 1919. No. 1. pp. 1-84. With 10 
plates. 
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Amoeba meleagridis , Development 
Phases of, 194-6 


Blackqnarter, Blackleg, or Symp¬ 
tomatic Anthrax 

Animals affected by 
Camels (I), 103-4 
Cattle, 44, 46, 47 
Incidence: All Animals 
British East Africa, 44 
India, 46 

Madras, 47 

Prophylaxis ; Inoculation, 47 
Recent Literature, 117 
Symptoms resembling those of, in 
Vil, 258 

Borna Disease 

Animals affected by 
Horses, 255 
Mules, 254-5 

Diplococcus or Diplostreptococcus 
present, 254, 256 
Etiology of, 255-6 
Incidence 

Argentina, 255 
Italy, 254-5 

Botanical References 

Cereal or Grass, Camel-Streptothrix 
probably Parasitic on, 
85 

Eupatorium urticaefolium. see White 
Snakeroot, infra 

Grass Seeds, Infestation by, of 
Skins, &c., of Sneep: 
Australia and Morocco, 
258-62 

Conditions due to, 259-60, 
261-2 

Prophylaxis, 260-1, 262 
Recent Literature, 120, 285, 286, 
287 

Safari herb, effect of on Cattle, 248 
Tobacco, 44 Mosaic ” Disease of, 37, 
244 

Vegetation in connection with 
Glossina ( q.v . under 
Entomology), 174 
White Snakeroot or Richweed, as 
Stock-poisoning Plant, 
U.S.A., 106 


Bovine Red Dysentery, see 
Coccidlosis, Intes¬ 
tinal, Bovine 

Buffaloes: Rinderpest in, 44 

Camels and Dromedaries 

Diseases of 

Affection Analogous to Bovine 
Streptothricosis, 81-3 
El Bareda, 83 
Blackquarter (f), 103-4 
Debab, 63, 137 
Guffur, Jaffar, or Ghudad, 85 
Jhooling or Jhoolak, 83 
Mange, 63-4 
M’bori, 8, 9-10 
Nyctalopia, 257 

Pseudo-Actinomycosis, or Strep- 
tothrichosis, 83-6 
Recent Literature, 285, 287 
Rinderpest, 103, 104 
Septicaemia, Haemorrhagic (?), 
103, 104 
Surra, 1, 265 

Trypanosomiases, 1, 8, 9-10, 11, 
57, 63 
Tuberculosis, 266 

Rectal Temperature of Dromedaries, 
102 

Trypanosome of, 11 

Wetting, effect of, on Dromedaries, 
102 

Canine Diseases, see under Names , 
and under Animals 
affected 

Carabaos, Rinderpest in, 49, 50 

Catarrh, Malignant, or Catarrhal 
Malignant Fever* 

in Cattle 

Incidence 

East Africa (ex-German), 92, 248 
Uganda, 108 

Cats 

Diseases of 
Ascariasis, 72 
Trichinosis, 113 

Cattle 

Blood Examination in; Recent 
Literature, 287 

Dipping of, for Tick Eradication, 
see Dipping 

Diseases and Affections of 

Anaplasmosis, 60, 108, 152, 182-4, 
248 

Anthrax, 44, 47, 48 
Aphticella, simulating Foot and 
Mouth Disease, 105 
Ascariasis, 70 

Babesiasis (Redwater), 14, 15, 22, 
23, 47, 60, 91, 94, 101 
102, 182-4, 248, 271 
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Cattle— cont. 

Diseases and Affections of— cont 
Bal6ri, 8, 9 

Blackquarter, 44, 46, 47 
Coccidiosis (Intestinal), 148, 192, 
248 

Contagious Abortion, 42, 43, 44 
Contagious Agalaxy; Recent 
Literature, 118 
Cowpox, 46, 100, 282 
Dermatitis, 108 

Form called Saria, 248 
Distomiasis, 48 

East Coast Fever, see Theileriasis, 
infra 

Ephemeral Fever, in India ; re¬ 
sembling South African 
"Three Days’” Sick¬ 
ness, 258 
Filariasis, 48, 271 
Ocular, 270 

Foot-and-Mouth, 45, 46, 51, 97, 
108, 269, 270 

Gillar, 46 

Haemoglobinuria, 273 
Haemoglobinuric Biliary Fever 
(not a Piroplasmosis), 
101-2, 170-1 

Haemorrhagic Septicaemia, 45, 
47, 87 

Infectious Bulbar Paralysis, 170 
Infectious Keratitis, 29-31 
Legislation on, required for India, 
263 

Liver Disease, 184 
Lymphangitis, 285 
Malignant Catarrh, or Catarrhal 
Fever, 92, 108, 248 

Mange, 46 

Demodectic, 47 
Various Forms, 214-17 
Nematode Infections, 48, 49. 
Nodular Worm Infestation, 71 
Ophthalmia, 48 
Contagious, 29 sqq. 

Parasitic Gastritis, 203-5 
Piroplasmoses (Plasmoses), 22 sqq., 
43, see also Babesiasis, 
supra , and Theileriasis, 
infra 

Pleuropneumonia, 44 
Contagious, 46, 99-100 
Rabies, 170, 242 
Recent Literature, 120 
Red water, see Babesiasis, supra 
Rinderpest, 44, 46, 47, 48, 49-51, 
90 sqq., 99, 107, 109, 
160 sqq., 244-9, 269- 
70 

Ringworm, 46 

Sarcosporidiesis, Generalised ; Re¬ 
cent Literature, 274 
Skin Affection, in Antigua, 268 
Streptothricosis, 81-3 
Surra, 126, 265, 270, 271 


Cattle — cont. 

Dieeas3s and Affections of— cont. 
Theileriasis, 43-4, M-2, 101, 108, 
184, 248, 249 

Three-Day Sickness, 48, 120 
Texas Fever, see Piroplasmoses, 
supra 

Tick Fever (Piroplasmosis), 22 sqq. 
Trembles, 106, 285, 286 
Tuberculosis, 108, 263, 265-6 
Trypanosomiases, 1, 8, 9, 44, 53 
sqq., 107-8, 123-6, 173, 
175, 177-8, 248 

Ulcerative Stomatitis, 108, 248 
Unnamed, in Chili, 101 
Vil, 46, 258 
White Scour, 184 

Importation of Exotic Breeds to 
India, deprecated, 263 
Insects Infesting, 20, 108, 219, see 
also , Ticks, and other 
Insects , under Ento¬ 
mology 

Parasites found in, see also with 
Diseases, above , and 
under Bacteriology, 
Protozoology, &c. 

Blier’s Bodies: Chili, 101 
Filaria, 270, 271 
Haemonchus coniortus, 70 sqq. 
Liver Fluke, 209 
Stronqvhis ; Species present, West 
Indies, 268 

Theileria, see under Piroplas¬ 
moses, Theileriasis 
Trypanosomes, 1, 9, 44, 56, 107-8, 
123 sqq. , 135, 177, 178, 
248 

Warbles, 216 
in West Indies, 268 
Plant-poisoning of, by Eitpatorium 
urticaefolium, U.S.A., 
106 

Prophylactic Regulations concerning, 
British E. Africa, 45 
Prophylaxis, see Dipping 
Resistance of, to Surra, 126 
Sores of, due to 

Strongylus Infestation, 268 
Tick Infestation, ib. 

Cattle-Breeding: N.W. Frontier 
Province, India, 46 

Charbon, see Anthrax 


Cholera, see Fowl Cholera, and 
Hog Cholera 

Chorl optic or Symbiotic Mange 
in Cattle, Canada: 
Cause and Treatment, 
214, 216 
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Coccldlosls, Intestinal 

Animals affected by 
Cattle, 148, 192, 248 

Parasites associated with 

Eimeria zurni , Latency of, 148 
Oocysts present, 192 
Treatment by Emetine, 148 
Gnats, 147-8 

Experimental Transmission of, 
147-8 

Parasite causing 

Eimeria arloingi, 147 
Latency of, 148 
Symptoms, 147 

Treatment: Change of Pasture 
Ground, 148 
Incidence: All Animals 

East Africa (ex-German), 248 

Germany, 147 

Ireland, 192 

Morocco, 147-8 

Sudan (Khartoum), 147 

Tunis, 147 

U.S.A. (New Jersey), 192 
Recent Literature, 110, 11, 273, 274, 
275 

Colie : Equine : Antigua, 268 

Conjonctivo-Meratltls, Infec¬ 
tions, see also Kera¬ 
titis 

Recent Literature, 120, 122 


Cow-pox 

Antigen for Complement Fixation 
Test in, 100 

in India, 46 

Recent Literature, 120, 282 

Debab, see under Trypanosomi¬ 
ases 

Demodectlc Mange, see under 
Mange 

Dermatitis, Bovine 

in Dairy Cattle, Uganda, 108 

“ Saria ; ” Ex-German East Africa, 
248 

Desrengadera, see under Trypano¬ 
somiases 

Dipping for Eradication of 

Acarinae causing Mange in Cattle, 
214-17 

Solutions used, 215, 216, 217 

Ticks, 17, 183-9, 214-17 

Cattle Cleansing Ordinances on : 

Rhodesia, 186, 187 
Recent Literature, 112, 121, 278 
Regulations for: Rhodesia, 184 
sqq. 


Dipping for Eradication of — coni. 

Ticks— cont. 

Tanks for 

Construction of, 184-7, fig. 185 
Management of, 186 
New: Kampala, 108 
Solutions for use in, 23, 185 sqq., 
215, 216, 217 
Dredger for, 187 
How to Mix, 186 
Taking Samples of, 186 
Waste of, 101-3, 186 

Tsetse-flies, Suggested, 20 

Distemper, Canine 

Incidence 
Antigua, 268 
Malaya, 270 

Distomiasis, see under Helmin¬ 
thology 

Dogs 

Diseases of 

Ankylostomiasis, 70, 72 
Ascariasis, 70, 71, 210 
•Demodectic Mange, 216 
Distemper, 268, 270 
Filariasis, 207, 271 
Infectious Bulbar Paralysis, 170 
Kala Azar, 151 
Piroplasmosis, 108 
Rabies, 49, 167 sqq., 243, 263, 270 
Rabies-like, in Morocco and Sene¬ 
gal, 105 

Recent Literature, 286, 287 
Tetanus, 268 
Tick Fever, 48 
Trichuriasis, 71 

Trypanosomiases, 56,58,126, 178, 
181-2 

Undescribed ; Morocco ; Recent 
Literature, 286, 287 
Unnamed, Epizootic; Uganda, 
108-9 

Weil’s Disease : Experiments to 
ascertain Infectibility 
with, 62-3 
Insects Infesting, 148-51 
Normal and Anaemic, Urobilin 
Elimination in: Ex¬ 
periments on, with 
Trypanosoma equiper - 
dum , 136-7 

Parasites of 

Ankylostoma, 213, 214 
S pi nose Ear Tick, 219 
Taenia ovis , in relation to Muscle 
Cy8ticerei in Sheep, 73 

Donkeys, see Asses 

Donrine, see under Trypano¬ 
somiases 



300 


Subject Index . 


Dromedaries, see Camels and 
Dromedaries 

Drugs Used and Experimented 
with 

Action of 

Carbon bisulphide as Anthelmin¬ 
tic and Insecticide, 
210, 212-13 

Pot. Iod., on Experimental Sporo¬ 
trichosis, 236-8 

Various Drugs and Solutions on 
Trypanosomes, 180-1 

Anthelmintics, 69 sqq ., 210-14 

Chinine bisulphate in Microbabesias, 
17 

Drugs Experimented with, in Treat¬ 
ment of Ulcerative 
Equine Lymphangitis, 
225-7 

Experimental, in Various Trypano¬ 
somiases, 5-6, l\ 8-10, 

11-12 

Quniperus phoenica and Thuya arti - 
culata , as used for 
Mange in Drome dark s, 
64 

Moorish Treatment for Camel 
Disease, 83 

01. Chenop. for Worm Eradication, 
69 sqq . 

Recent Literature, 110, 112, 115, 
116, 118,272,273.274, 
275 

Researches on Chenopodium cul¬ 
tivated in Java : Re¬ 
cent Literature, 285 

Soamin for Bovine Trypanosomiases, 
107-8 

Tobacco for removal of Heterakids 
from Poultry, 72 

Duiker, see Antelopes 

East Coast Fever, see Theileria- 
sis, under Pftroplas- 
mosfls 

Entomology 

Acarinae 

Causing Mange in Cattle, Dip¬ 
ping to Eradicate, 
214-17 

Chorioptes, 214 
bovis bovi8, 216 

Demodex, 214 
folliculorum , 218 
bovis, 216 

var. equi somdliensis , 218 

Psoroptes, 214 

communis bovis , 214 
equi bovis , 214 

Sarcoptes, 214 

scabei bovis 9 215-16 


Entomology — cont. 

Biting and Blood sucking Flies, see 
also under Names 
Other than Glossina, as Vectors 
of Trypanosomiasis, 
178 

Pupiparous; Yeasts found in, 
176-7 

of Southern Rhodesia, 19 
as Transmitters of Anthrax, 221 
of Trinidad: Sores on Asses due 
to, 48 

Bot-Flies, see Gastrophilidae, infra 
Calliphora erythrocephcda , as Trans¬ 
mitter of Anthrax, 222 
Cattle Scab Mites, see Psoroptes, 
under Acarinae, supra 
Chorioptes, see under Acarinae, supra 
Ctenocephalus canis , Herpetomonas 
of, Cultures of, Infec¬ 
tion by, of White 
Mice, 148-50 

Leptomonas of, Culture of, 150-1 
Dog-Flea, see Ctenocephalus canis , 
supra 

Fleas, see also Clenocephalus , supra 
of Mice, Herpetomonas ctenop- 
syllae of, 148 sqq . 

Flies, see Biting, supra , and Non- 
Biting, infra , see also 
under Names 

Burrowing, Larvae of, infesting 
Cattle: Malaya, 271 
Causing Myiasis in Rhodesian 
Cattle, 20 

with Nematode Infections, causing 
Sores on Asses’ Legs : 
Trinidad, 48 

Gad-flies, see Tabanidae, infra 
Gastrophilidae infesting Cattle and 
Horses, 21, 22 
Investigations on, 212 
Species 

haemorrhoidalis , 21 , 22 , 212 
intestinedis , 21 , 22 , 212 
nasedis , 21 , 212 
Glossina (Tsetse Fly) 

Bionomics of, 173-5, 175-7 
Breeding Places, 139, 140 
Distribution 

Belgian Congo, 139 
British East Africa, 44 
East Africa (ex-German), 6, 
53, 55 

Islands of Victoria Nyanza: 

Diminution of, 140 
Nyasaland, 47, 139 
Portuguese East Africa, 54 
Rhodesia 
Northern, 53-4 
Southern, 18, 19-20, 173-5 
Uganda, 108 
Fly-belts, 174, 175 
Game in relation to, 19, 20, 107, 
131, 174-5 
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Entomology— cont. 

Glossina (Tsetse Fly)— cont . 

Habitat, Haunts, Foci, 139-40, 
174, 175 

Measures against, 131, 140 

Metamorphoses in, 175-7 

New Areas infested by : Uganda, 
108 

Nutrition in. Characteristics of, 
175-7 

Pupal Shelters of Several Species, 
139-40 

Pupiparity of, 175-7 

Recent Literature, 112, 113, 276, 
278 

Species referred to 

brevipalpis, 18, 44, 47, 139 
fusca, 107, 139, 140 
longipennis, 44 

morsxtans, 6, 18, 20, 107, 108, 
127, 131, 139, 174 
pdUidipes , 18, 44, 139 
pdlpdlis, 139, 140 

Symbiosis in, Characteristics of, 
175-7 

Trypanosomes borne by various 
Species, 127, cf. 131 

Trypanosomiasis not invariably 
spread by, 9,11 

Habronema 9 Species causing Summer 
Sores of Equines, 72-3 

Haematopinus suis : Bionomics and 
Treatment, 218 

Haematopota perturbans as Vector 
of Bovine Trypano¬ 
somiasis, 178 

Hog Louse, see Haematopinus suis, 
supra 

House-fly, see Musca domesiica , infra 

Insect Parasitology Study of, in 
India; Proposals on, 
263, 267 

Insect Vectors of Trypanosomiasis, 
other than Glossina, 178 

Insects Injurious to Man and 
Stock ( see also Glos¬ 
sina, supra), 178, 182 
8qq. 9 214-17 

Lamas megistus 9 Host of Trypano¬ 
soma cruzi 9 182 

Leeches, Species found in Selangor, 
269 

Lice on Sheep: Falkland Islands, 
45 

Locusts ; Eradication of, by Biolo¬ 
gical Method: Morocco, 
220-1 

Lucilia caesar and sericata , as j 
possible Transmitters { 
of Anthrax, 222 j 

Maggots in Wounds, Iodoform for, i 
268 

Melophagu8 ovinus 9 Flagellates of. 135 

Musca domesiica 
Pest of: Trinidad, 48 

( 661 ) 


Entomology— cont. 

Musca domestica — cont. 
as Possible Transmitter of Fowl 
Cestodes, 78 
as Transmitter of 
Anthrax, 222 
Swine Fever, 66-7 
as Vector of Habronema 9 73 

Non-Biting Flies as Agents of Spread 
of Anthrax, 221-4 

Parasitic Mites (see also Acarinae, 
supra), causing Mange 
in Cattle, 214—16 

Pycnosoma margindie 9 Cattle Myiasis 
due to: Rhodesia, 20-1 

Psoroptes, see under Acarinae, supra 

Recent Literature,'1 12-13,275-8,285 

Sarcoptes, see under Acarinae, supra 

Sheep Ked, see Melophagus ovinus , 
supra 

Spinose Ear Tick, (Ornithodoros 
megnini ), 219 

Stable-flies, see Stomoxys cdlcitrans, 
infra 

Stomoxys 

as Agents of Local Spread of 
Souma, 178 
Distribution of 
Cameroons, 178 
Trinidad, 48 
Uganda, 108 
U.S.A., 67-9 

“ Fly-worry ” in Cattle due to : 

Uganda, 108 
Pest of : Trinidad, 48 
Species referred to 
calcitrcms , as Transmitter of 
Anthrax, 222-4 
Swine Fever, 66, 67-9 
Trypanosomes (possible), 44, 
108 

Tabanidae 
Distribution 
Africa, North, 63 
French Guiana, 124 
Uganda, 107 

Infesting Cattle, Warble Swellings 
due to, 216 
Species referred to 
africanus, 107 
as Spreaders of 
Debab, 63 
Souma, 178 

Ticks 

Bionomics of, 219-20, 277 
Diseases due to, or Spread by, see 
Anaplasmosis; Ery¬ 
thema ; Fowl Spiril- 
losis; Fowl Spiro- 
chaetosis; Louping Ill; 
Lymphangitis, Ixo- 
dic; Rocky Mountain 
Spotted Fever; Texas 
fever; Theileriasis; Tick 
Fever, Australian, &c. 


B 
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Subject 

Entomol ogj—cont. 

Ticks— conL 
Distribution 
Antigua, 187 
Australia, 22-3, 190 
British Columbia, 65 
East Africa, 65 
Holland, 14 
India, 190 
Java, 17 
Morocco, 63-4 
New Zealand, 190 
Rhodesia, 65 

Southern, 182, 183, 184-9 
South Africa, 190 
South-Eastern War Zone, 143 
U.S.A., 23, 189, 219 
Economic Losses due to, 22 
Eradication Methods (see also 
Dipping), 22-3, 43, 
183-4 sqq., 190-1, 220 
Recent Literature, 112, 113, 276, 
277 

Genus, etc., referred to 
Amblyomma , 187, 268 
Argos , 18, 190 

Blue, see Eurhipicephahis, infra 
Bont, see Hyalomma, infra 
Boophilus , 17, 22-3 
Dermacentor, 65, 252 
Eurhipicephcdu8 9 182, 183 
Hyalomma , 187 
Ixodes , 14-15, 143, 268 
Ixodidae, Biology of; Recent 
Literature, 277 
Omithodoro8 9 219 

n. Bp., in Morocco, 63-4 
Tampan, or Poultry, see Argas, 
supra 

Tick-infestation as defined by 
South African Cattle 
Cleansing Ordinance, 
1918, 187 

Tsetse-fly, see Glossina, supra 

Ephemeral Fever, mistaken for 
Rinderpest, in India, 
258 

Epithelioma Contaglosum, see 
Fowl-Pox 

Epizootic Lymphangitis, see Lym- 
phangitis,Epizootic 

Equines, see also under Names (N.B., 
When Equines only 
are referred to, the 
subject is indexed 
under Horses). 

Diseases 

Lymphangitis 
Epizootic, 44 
Ulcerative, 44 
Nagana, Chronic, 8 
Osteoporosis, 171 


Index . 

Erythema, in Swine, due to Tick- 
Bite : Morocco, 63-4 

Erysipelas, in Equines: West 
Indies, 268 

Farcy, in Horses, see Glanders 

Favus or White Comb in Fowls, 37 

Fever, Ephemeral in Indian Cattle, 
resembling Three D ay s’ 
Fever of South Africa, 
258 

Recent Literature, 120 

Fever, Malignant Catarrhal, of 

Cattle 

Ex-German East Africa, 92, 248 
Uganda, 108 

Fllarlasis, see under Helminth¬ 
ology 

Filterable Viruses, Diseases 

Due to, 31-7, 88-100, 
157-70, 238-52, see 

also Foot and Mouth 
Disease ; Horse - 
Sickness ; Rabies; 
Rinderpest, Itc. 

Recent Literature, 116-17, 281-3 

Fish : Flukes of, Possibility of In¬ 
fecting Pigs with, 77-8 

Fistulous Withers, in Horses: 

British Columbia: 
Ticks Associated with, 
65 

Follicular Mange, see Mange, 
Demodectic 

Foot and Mouth Disease 

Bovine, 45, 46, 51, 97, 108, 269, 270 
Disease Simulating, 105 
Equine, 108 

Incidence: All Animals 
Belgian Ardennes, 97 
India, 46 
Malaya, 269-70 
Philippines, 51 
Uganda, 108 
Prophylaxis 

Control Measures, 270 
Recent Literature, 117, 281, 282, 
283 

Spread of, to Man, 97 
Treatment by Auto-Vaccine and 
Toxin Therapy, 97-8 

Foot Rot 

Contagious : in Sheep and Goats ; 

British East Africa, 44 
Lesions of resembling those due to 
Stipa grass, 262 
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Subject 

Fowl Cholera 

in Nyasaland, 48 
Recent Literature, 117, 284 

Fowl Favus, or White Comb, 37 

Fowl-Pox and Fowl Plague 

Accompanying Diseases, 250 
Control by Vaccination, 98 
Disease resembling, in Turkeys, 37 
Incidence 

British Columbia, 98 
U.S.A. (Nevada), 98 
Prevention, Symptoms and Treat¬ 
ment, 250 
Recent Literature, 116 
Virus of, as affected by Disinfec¬ 
tants, 31-5, Table, 34 

Fowl-Spirillosls 

Causal Agent, 17-18 
Incidence 
Serbia, 17-18 
South Africa, 190 
Transmitted by Ticks, 18 

Fowl Splrochaetosls 

Incidence 
Hungary, 274 
Rhodesia, 190 
Insect Vector, 190 
Recent Literature, 111, 274 
Spirochaetes of 
anserina, 274 
gaUinarum, 274 

Cultivation of, 189-90 

Fowl Typhoid : Recent Literature, 
284 

Fowls 

Diseases of, see also Fowl-Cholera ; 

Fowl - Pox; Fowl- 
Spirillosls ; Fowl- 
Spirochaetosis 

Ascariasis, 72 
Favus or White Comb, 37 
Filariasis, Ocular, 270 
Haemorrhagic Septicaemia, 87 
Recent Literature, 111, 116, 117, 
274, 284, 285, 286 

Parasites of 

Cestodes : Species found in U.S.A., 
Life Cycles of, and 
Transmitting Agents, 
78 

Helminthic, 72 

Insect; Recent Literature, 112, 
113, 277 
Spirochaeta 
anserina , 274 
gaUinarum, 274 

Cultivation of, 189-90 
Recent Literature, 274 
Ticks, 190-1, 277 

<661) 


Index . 

Gall-Sickness, see Anaplasmosls, 

in Cattle 

Game, in relation to 

Glossina, see Glossina under Ento¬ 
mology, see also 
Names of Species 
Rinderpest, 44, 92, 93, 107, 109 

Gastric Affections in Giraffes: 

Recent Literature, 120 

Gastritis, Parasitic: in Calves, 
New Nematode Caus¬ 
ing, 203-5 

Gastro-Enteritis, Verminous, in 

Sheep and Goats, 
British East Africa, 44 

Geckos 

Leishmania tropica Inoculations into, 
with Positive Results, 
151-2 

as Reservoirs of Dermal Leishmani¬ 
asis, 151 

Giardiasis 

in Rats and Mice 

Drugs found useless in, 193 
Recent Literature, 110 
Treatment with Arsenobenzol, 
192-4 

Gillar (Cattle-disease), India, 46 

Giraffes : Gastric Affections in ; 

Recent Literature, 120 

Glanders 

Incidence 
Antigua, 268 

East Africa (ex-German), 6, 7 
India, 45-46, 47 
Malaya, 270 
Philippines, 51 

Goat-Pox: Uganda, 108 

Goat Scab : Uganda, 44, 108 

Goats, see also Sheep 

Diseases of, see Goat Pox, and Goat 
Scab, supra 

Anaplasmosis, 152, 153, 154 
Coccidiosis, 147-8 
Contagious Agalaxy, 121 
Pleuro pneumonia, 44, 47 
Exudative, 47 

Recent Literature, 120 
Rabies ; experimental, 241-2 
Rinderpest, 49 
Scab (Scabies), 44, 108 
Trypanosomiasis, 53 

b2 
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Subject 

Guffar, Ghudad, or Jaffar, in 
Camels ; Causal Fun¬ 
gus, 85 

Guinea-Pigs Immunity of, to certain 
Trypanosomes, 125 

Haematuria, Bovine, see also 
Babesiasis Bovine, 
tmdcrPlroplasmoses 

Recent Literature, 272, 273 

Haemoglobinaemla 

Paralytic, in Horses, 41, 42 

Haemoglobflnurfla 

Bovine ; Recent Literature, 273 
Equine, 41, 42 

Haemogloblnnric Biliary Fever 

of Oxen, Algeria; non- 
Piroplasmotic, 101-2, 
170-1 

Haemorrhagic Septicaemia see 
Septicaemia Hae¬ 
morrhagic 

Helminthology 

Diseases 

Ankylostomiasis 
in Dogs, 70, 72 
Parasites 

Ankylostoma 
Action on, of 

Chloroform, 210, 213-14 
Hermann’s Mixture, 213 
01- Chenopodii, 210-11 
Recent Literature 279 


Index. 

Helminthology—cent. 

Diseases — cont. 

Ascariasis — cont. 

Parasites— cont. 

Ascaris — cont. 

ovis 9 and A. suum , relations 
between, 200 

suum ; Life History, 73-4 
vitulorum; Ova of: Hatch¬ 
ing of, 201 

Recent Literature, 114, 115, 280 
Treatment by 

Carbon bisulphide, 210, 212 
01. Chenopodii, 210-11 

Bilharziosis 

Recent Literature, 114, 278 

Dermato-Filariasis in Duiker: 

Belgian Congo, due to 
Filaria pertenue, n. sp., 
205-7 

Distomiasis,Bovine: Nyasaland, 
48 

Filariasis and Microfilariasis 
Animals affected by 
Cattle 

Malaya, 270, 271 
Trinidad, 48 
Dogs 

Malaya, 271 
Surinam, 207-8 
Horses; Ocular and other 
forms of 
Incidence 

India, 38, 39, 41 
Malaya, 270, 271 
Surinam, 207, 208 
U.S.A., 76 
Parasites referred to 
Filaria and Microfilaria 
papillosa=equina , 38, 76 
Macro- and Microfilaria ban - 
crofiiy Similarity of, 
to the Surinam species; 
Deduction from, 207 
Review of Literature on, 
208 


Ascariasis 

Animals affected 
Cats, 72 
Cattle, 70 
Dogs, 70, 71, 210 
Horses, 70, 210 
Treatment-difficulties, 70 
Pigs, 70, 71, 73-4, 210, 211 
Prophylaxis, 74 
Poultry, 72 
Parasites 
Ascaris 

in Horses, 70 

Action on, of Carbon 
bisulphide, 210, 212-13 
lumbricoides , 73 

Development of, 196-0 
Life-History of: Re¬ 
cent Discoveries on, 
199-201 

Ova, Vitality of; Ex¬ 
periments on, Infection 
by, 200-1 

Recent Literature, 280 


G astro-Enteritis, Verminous, 
of Sheep and Goats: 
British East Africa, 44, 

Granular Dermic Sores, on 
Asses’ Legs: Trini¬ 
dad, 48 

II aemoxcitosis, due to Haemon - 
chus contortus ,in Cattle 
and Sheep, 70-1, 74-5 

Nematode Infections in Cattle : 
Trinidad, 48, 49 
Treatment, 49 
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Helminthology— cont. 

Diseases — cont. 

Nodular Worm Infestation of 
Cattle, U.S.A., 71 

Onchocerciasis ; Recent Litera¬ 
ture, 114 

Oxyuriasis, in Horses; Treat¬ 
ment, 69-70 

Parasite : Oxyuris equi , 69 

Recent Literature, 113, 114 

Sclerostomiasis, in Horses, 41 

Parasite 

Sclerostomum, 69 

»Strongylosis {see also Haemon- 
ruosis,'supra), inTrini- 
dad, 49 

Equine, Causal organisms ; 
Treatment, 69 

Recent Literature, 115, 279, 
280, 281 

Taeniasis in Sheep, due to Taenia 
ovis ; Prophylaxis, 73 

Trichinosis : Recent Literature, 
113, 114, 115 

Trichuriasis, in Dogs: Treat¬ 
ment by Santonin, 71 

Unspecified ; in Sheep, 152 

Whip-worm Infestation, see 
Trichuriasis, supra 

General References 

Anthelminthics, 69 sqq. 9 210-14 

Prophylaxis, 72-5 

Parasites 

in Animals ; Malaya, 271 

Harboured by Horses; Belgian 
Congo, 172 

Bourgelatia diducta , n.g., n. sp., of 
Swine, 203 

Cestodes of Chickens, U.S.A., 
Transmission of, 78 

Characo8tomum longemucronatum, 
of Pigs, 203 

Choanotaenia infundibuliformis , 

possibly Fly-spread, 78 

Cylicostomum, in Horses, 69 

Davainea cesticillus of Fowls, Life- 
Cycle of, 78 

progootiina , of Chickens, Slug- 
transmitted, 78 

Dictyocaulus Jilaria f in Sheep, Life 
Histoiy of, 201 

DiroJUaria kuelzii , in Antelopes ; 

Belgian Congo, and 
Cameroons, 207 


Helminthology— cont. 

Parasites — cont. 

Flukes, see also under Names 
Possibility of Infecting Pigs 
with Certain Varieties 
of, 77-8 

Heterakidae, in Poultry, 72 
Lungworm, see Dictyocaulus Jilaria, 
supra 

Metorchis albidus , Possibility of In¬ 
fecting Pigs with, 77-8 

Nematodes 

New 

Crossocephalus longicaudatus , 
n. sp., Recent Litera¬ 
ture, 278 

Unnamed, Causing Parasitic 
Gastritis in Calves; 
French Indo - China, 
203-5 

Oe8ophagostomum dentaturh of 
Pigs, 203 

radiatum , Infection by, see 
Nodular Worm In¬ 
fection, under Di¬ 
seases, supra 

Opistorchis felineus 9 Possibility of 
InfectingPigs with, 77-8 
Oxyuris equi, 69 

Pin-worm, see Oxyuris equi , supra 
Pseudamphistomum danubiense , 
Possibility of Infecting 
Pigs with, 77-8 
Sclerostomum, in Horses, 69 

in Kumri, 39 

Stefanurus dentatus of Pigs, 203 
Stomach Worm, see Haemonchus 
contortus , supra 9 under 
Haemonciiosis 

Strongyliidae (see also Sclerosto - 
mum, supra), of 
Horses, 69, 281 
Swine, 202-3 
Species 

Jilaria, see Dictyocaulus Jilaria , 
supra 

New, in Swine, 202-3 
Taenia : Action on, of 01. Cheno- 
podii, 211 
Trematodes 

Cerariae of, in Fresh-water 
Snails near Paris : Re¬ 
cent Literature, 279 
Produced in South African 
Snails, Encysting Cer- 
cariae, 208^9 

Trichinae, Intestinal, Observa¬ 
tions and Experiments 
on, 76-7 

TrichineUa spiralis larvae. Moult¬ 
ing of, in vitro , 76-7 
Whip-worm, in DogB, Action on,of 
Chenopodium, 211 
Santonin, 71, 210 

RecentLiterature, 113-15,278-81 
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Herbivora : Trematode Worms 

attacking. Intermedi¬ 
ate Hosts of, 209 

Hog-Cholera, or Swine Fever 

Anti-Sera for: Preparation of, 165 
sqq. 

Hyperimmunisation of Hogs against, 
165-70 

Immunity-Transmissibility: Mother 
to Offspring, 96-7 

Incidence 
Antigua, 268 

East Africa (Nairobi, suspected), 
45 

Malaya, 270 
Philippines, 51 

Insects spreading: Experiments 
with, 65-9 

Recent Literature, 282 

Hogs see Swine 

Hookworm Infestation, see Anky¬ 
lostomiasis, under 
Helminthology 

Horse-Breeding: N.W. Frontier 
Province, India, 46 

Horse-Sickness 

Incidence 

British East Africa (epizootic), 44 
East Africa (ex-German), 6 
Eritrea, New Variety of Dikkop 
Form : Recent Litera¬ 
ture, 117 
Rhodesia, 42-3 

Prophylactic Inoculation, 42, 43 

Recent Literature, 117 

Horses 

Australian, imported into Selangor, 
268-9 

Blood Examination in: Recent 
Literature, 287 

Diseases of 

Anaemia, Infectious or Contagious, 
41, 98-9, 251, 282, 
283 

Anthrax (in Pony), 270 
Ascariasis, 70, 210 
Borna, 255-6 
Colic, 268 

Demodectic Mange (Scabies), 216 
Dourine, 45, 263, 264, 268 
Equine Scabies, 216, 217-18 
Filariasis, Ocular and other, 38,39, 
41, 76, 207, 208, 270, 
271 

Fistulous Withers, 65 
Foot-and-Mouth, 108 
Glanders, 6, 7, 45, 46, 47, 51, 
268, 270 

Haemoglobinaemia, Paralytic, 41, 
42 


Horses — coni. 

Diseases of— coni. 

Haemoglobinuria, 41, 42 
Helminthic Infestation, 38. 39, 
41, 49, 69-70, 76 
Horse-sickness, 6, 42-3, 44, 117 
Kumri, 37 sqq., 41-3, 47, 270 
Laminitis, 268, 271 
Lymphangitis 

Epizootic, 44, 57, 74 sqq.> 

78-80, 228 sqq . 

Ixodic, 65 

Ulcerative, 24-6, 224-8 
Myelitis Transversal is, 41-2 
Nagana, 6 
Navicular, 271 

Nyctalopia or Night Blindness, 
257 

Ophthalmia 

Recurrent: Italy, 256-7 

Specific, 26-9 
Osteoporosis, 171-2, 270 
Piroplasmoses, 13-14, 140-2, 143 

Nuttalliasis, 141-2, 143 
Poll Evil, 65 
Rabies (epizootic), 170 
Sclerostomiasis, 41 
Souma, 8, 10, 45, 46, *47, 51, 57 
Strongylosis, 69 
Summer Sores, 72-3, 75-6, 280 
Surra, 45, 46, 47, 126, 264, 265, 
270 

Tetanus, 268 

Trypanosomiases (see also Nagana, 
Souma, & Surra, 
supra), 53, 55, 56, 57, 
123, 126, 133-5 

Moroccan, 126-7 
X and X 2 , 41 

Immune to Bovine Trypanosomiasis 
of French Guiana, 125 
Insects Infesting, 

Bot-flies, 21-2 
Parasites 

Gastrophilidae, 21, 22, 212 
Helminths, 39, 69, 70, 172, 209, 
210, 212-13 

Strongyliidae in; U.S.A., 69 
Recent Literature, 281 
“ Nerve ” bacillus, in relation to 
Recurrent Ophthal* 
mia, 257 

Spirochaeta equi infectiosa, 99 
Spinose Ear Tick, 219 
Plant Toxic to, U.S.A., 106 
Spleens of, Normal, and as Patho¬ 
logically Changed in 
Chronic Infectious 
Anaemia, 251 

Hydrophobia, see Babies 

Ixodic Lymphangitis, see Lym¬ 
phangitis, Ixodic 
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Jackals : Disease of. Unnamed, epi- 
zootic : Uganda, 108 

Jaundice, Infective, see Weirs 
Disease 

Jhooling or Jhoolak, in Camels, 

India, 83 

Kala Azar 

Canine and Human, Leishmania 
of. Characters differen¬ 
tiating therefrom a 
Leptomonas of the 
Dog-Flea, 150, 151 
Recent Literature, 110. 274 

Kennel Anaemia, see Ankylos¬ 
tomiasis, under Hel¬ 
minthiasis 

Keratitis, see also Conjunctivo- 
Keratitls 

Infectious Bovine 

Causal Agent, Distribution, Symp¬ 
toms, &c., 29-31 

Knmri in Horses 

Etiological theories, 38 
Incidence 
Ceylon, 37' 

China, 38 

Dutch East Indies, 41-3 
India, 37, 38, 41, 47 
Malaya, 38, 276 
Post-mortem Findings, 39-40 
Predisposing Conditions, 38, 41 
Worm-infestation concurrent with, 
39 


Laboratory 

Government at Kuala Lumpur, 271 

Laboratory Work, see Reports 

Laminitis 

Incidence 
Antigua, 268 
Malaya, 271 

Liver Disease, in Calves; South 
Africa, 184 

Louping-IU, in Sheep 
Recent Literature, 287 

Long Disease, in Swine, 201 

Lymphangitis 

Bovine 

Recent Literature, 285 
Epizootic 
Incidence 

British East Africa, 44 


Lymphangitis — cont. 

Epizootic —cont 

Parasites associated with 

Cryptococcus farciminosus , Ex¬ 
periments with, 229 
sqq. 

Cryptococcus of Rivolta Poly¬ 
morphism and Deter¬ 
minism of Morpho¬ 
genesis in, 80 

Recent Literature, 115, 116, 281, 
284 

Recovery 

Progress of, 235-6 
Spontaneous, 235 

of Solipeds 

Experimental Serotherapy in, 
78-80 

Infection, Susceptibility and 
Immunity in. Experi¬ 
ments on, 228 sqq. 

Transmission by Various Methods, 
228 

Experiments on, 229 sqq . 

Treatment by Galyl, 57 
Moorish Method, 83 
Pot. Iod. 44 

Tartar Emetic : Recent Litera¬ 
ture, 115 

Ixodic, in Horses, British Columbia: 
Treatment, 65 

Ulcerative 

Diagnostic Methods and Indi¬ 
cations, 224, 228 
Experiments on, at Alfort, 
224-8 
Incidence 

British East Africa, 44 
Uganda, 108 
Parasite Associated with 

Preisz-Nocard Bacillus, 224, 
226, 227 

Recent Literature, 118, 284 
Treatment 

Experimental, Bacteriologi¬ 
cal and other, 224—8 
Pyotherapy, 26 
Vaccinotherapy, 24-6, 108 

Mai de Caderas, see under Try¬ 
panosomiases 

Malignant Diseases, see under 
Specific Names 

Mange 

Bovine 

Causal Agents, 214 sqq. 
in India, 46 

Treatment: Dipping, 215-17 
Various forms, 214 sqq. 
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Mange - coni. 

Bovine— cont. 

Demodectic, 21(5, 217 
in Nyasaland, 47 
Demodectic of 

Cattle, see Bovine, Demodectic, 
supra 

Dogs, 216 

Horses, see Scabies, Equine 
in Dromedaries, 63-4 
Incidence 
Africa, North, 63 
Egypt, m 

Recent Literature, 112 
Transmissible to Man, 64 

Matussi, see East Coast Fever 

M'Bori • see under Trypanosomiases 


Meningo-Encephalitls Enzootica, 
see Borna Disease 

Metazoan Parasites, Diseases 

Due to, 18-23, 63-78, 
196-221 

Recent Literature, 112-13, 275-81 

Mice 

Flea of, Herpetomonas ctenopsyllae 
of, 148 

House and Field 
Parasites of 
Giardia 
microti , 193 
muris, 192 

White : Experimental Infection of, 
with Cultures of Her - 
petomonas ctenocepha - 
li, 149-50 

Milk Sickness or Trembles, 

U.S.A., Plant-caused, 
and Bacterial, 106 
Recent Literature, 287 

Miscellaneous, 37-42,101-6,170-2, 
252-71 

References to Literature, 118-22, 
285-7 

Mongoose, Birds and Insect-eating 
Animals destroyed by, 
in relation to Pest of 
Flies in Trinidad, 48 

Monkeys 

Diseases of 

Cage Paralysis, 253-4 
Tuberculosis, 271 

“ Mosaic "Tobacco Disease, 37,244 


Mules 

Cerebrospinal Fluid of, Persistence 
in, of T. brucei var. 
ugandae , 6 sqq . 

Diseases of 
Borna, 254-5 
Colic, 268 
Erysipelas, 268 
Glanders, 6, 7 
Horse-Sickness, 6 
Lymphangitis, Ulcerative, 108 
Nagana, 6-8 
Strangles, 48 
Tetanus, 268 

Trypanosomiases, 53 sqq., 58, 123, 
125 

Murrina, see under Trypanoso¬ 
miases 

Muscle Cysticerci in Sheep, U.S.A.; 

Prophylaxis, 73 

Mycology, 78-86, 228-38, see also 

Lymphangitis, Epi¬ 
zootic, and Strepto- 
tricosis. Bovine 

Diseases 
Mycosis of 

Rodents, Peru ; Causal Fungus, 
238 

Turkeys : Nyasaland, 37 

Fungi Referred to, 238 
Blastocystis, species of, mistaken 
for stages of Tricho¬ 
monas, 195 

Botryomyces, in Guffar of Camels, 
85 

Cryptococcus farciminosus Infec¬ 
tion, Tick-spread, 65 
yocardia convoluta , 84 
Streptothrix of Camels, probable 
Source of, 85 

in Cattle Dermatitis : Uganda, 
108 

cameli , n. sp., 84-5, 86 
Yeasts found within Glossina 
and other Pupiparous 
Biting Flies, 176-7 

Recent Literature, 115-16, 281 

Myelitis Transversalis, in Horses : 
Java, 41-2 

Myiasis in Various Animals, with 
Causal Agents ( q.v . also 
under Entomology 

Incidence 
Malaya, 20-1, 271 
Rhodesia, Southern, 20-1 

Prophylaxis, 22 

Treatment by 

Chloroform, &©., 20-1 
Iodoform, 268 
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Nagana, see under Trypanoso< 
mlases 

Nairobi Sheep Disease, 44 
Navicular Disease, Malaya, 277 


Nodular Worm Infestation, see 
under Helmintho¬ 
logy, Diseases 

Nuttalliasis, see under Piroplas- 
moses 

Nyctalopia or Night Blindness, 

iiiHorses, and Camels: 
Persia, 257 

Onchocerciasis, see under Helmin¬ 
thology 

Ophthalmia 

Bovine Contagious 
Causal agents, 29 sqq. 

Incidence 
India, 29 
Nyasaland, 48 

Treatment by Zinc Sulphate, 48 

Equine 

Recurrent, Italy, 256-7 
Specific : Investigations on, 26-9 

Ovine, due to Infestation by Grass 
Seeds, 259 
Falkland Islands, 45 

Osteoporosis 

in Australian Horses and Ponies ; 
Malaya, 270 

of Equidae, in Belgian Congo: 

Etiology: Cure, 171-2 

Recent Literature, 286 

Oxen, see Cattle 

Oxyuriasis, see under Helmin¬ 
thology 

Paralyses 

Cage, of Monkeys ; Australia; Ex¬ 
periments on, 253-4 

Infectious Bulbar, of Cattle and 
Dogs, 170 

in Rabbits, arising independently 
of Virus Inoculation 
in the course of Anti- 
rabic Immunisation, 90 

Paralytic Aflections of Horses# 
see Haemoglobinae- 
miaJBaemoglohinu- 
ria; Kumri; Myelitis 
Transversalis 

Parasitic Diseases, 65 


Parasitic Gastritis, see Gastritis, 
Parasitic 

Pathological Work, see Reports of 
Laboratories, &c. 

Recent Literature, 112 

Peste Boha see under Trypano¬ 
somiases 

Pigs, see Swine 

Piroplasmoses (Plasmoses), Babe- 
siasis or Piroplasmosis 
(including Red Water, 
Texas Fever, &c.)* 
N UTTALLIASIS, ThEI- 
LERIASIS, dec . 

Babesiasis 

Bovine (Red Water; Texas Fever), 
14, 15, 22, 23, 47, 60, 
91,94,101,102,182-4, 
248, 271 

as Complication of Rinderpest, 
248, 

Parasites, see Babesia (Piroplas- 
ma), under Parasites, 
infra 

Prophylaxis 

Dipping, 43, 183, 184 
Inoculation, 43, 182-4 

Transmission by Ixodes ricinus , 

14, 

Treatment 

Experiments in, 60 
Various Methods 

Sugar of Lead; Recent 
Literature, 273 
Trypanblue, 47 

Canine 

Etiological and Nomenclatural 
Theories on, 207-8 

in Uganda, 108 

Equine, see also Nuttalliasis, 
infra 

Cross Inoculation Tests with 
NuUallia equi and Tiro- 
plasma caballi , 140-2 

Double Causation of, 140 

Immunisation not possible 
against, 141 

Parasites, see Nuttdlia equi , and 
Piroplasma cabatti, 
under Parasites, infra 

Probably Nuttalliasis, 13 

Incidence : All Forms, in all Animals 
Argentina, 60 
Australia, 15, 17, 22, 3 
British East Africa, 43-4 
Bulgaria, 13 

Dutch E. Indies (Java), 15-17 



310 


Subject Index. 


Plroplasmosea — coni. 

Incidence:— cont. 

East Africa, 91,92,248,249 
Egypt, 94 
India (Madras), 47 
Malaya, 271 
Xvasaland, 47 
Iiliodesia, 43 
Sout-ht rn, 182 sqq. 

South Africa, 184 
South-Eastern War Zone, 143 
Uganda, 108 
U.S.A., 22, 23 

Microbabesiasis, in Java, 15-17, 
jigs. 15-16 

Nuttalliasis, 13, 14, 140-3 
Causal Agent, 13 
in Equities (probable), 13-14 
Parasites, see Nuttallia under 
Parasites, infra 

Parasites, of all Forms 

Babesia, or Piroplasma, 144, 147 
Anaplasmatic Forms of, 152, 
155 

in Holland: Identity and 
Nomenclature, 14-15 
Morphologically similar to 
Leishmania, 146 
annulatum , 14 
argentina (um) ; 14, 17, 144 
bigemina (uni), 14, 15, 17, 22, 
60, 101, 143, 144, 152, 
154, 171, 271 

bigeminum-type, in Goat, 153 
bovi8, 14, 15, 17, 144 
caballi , 13, 140, 141, 142, 145 
canis , 144 

Flagellate Stages in, 146 
divergent, 14 
mutans , 102 

Classifications of, 144 
mutans- type, in Sheep and 
Goats, 152 

oi is, 144 
in Goat, 153 

Small: Distribution of, 17 
Microbabesia divergens f 15-17, 
jigs. 15-16 

Nuttallia, 144, 145, 147 

equi , 13-14, 140, 141, 142, 143, 
145 

Morphologically similar to 
Leishmania, 146 
Non-Transmissibility of, by 
Ixodes ricinus 9 143 
Piroplasmodidae or Babesidae 
Classifications of, suggested by 
du Toit, 143 sqq. 

Franga, 146-7 
Achromaticus, 147 
Babesia, 144 
Babesidae, 144-6 
Elleipsisoma, 147 


Plroplasmoses— cont. 

Parasites— cont. 

Piroplasmodidae or Babesidae— 
cont. 

Classifications of— cont. 
Gondcria, 144, 145-6 
Nicollia. 145 
Nuttallia, 145, 147 
Paraplasma, 147 
Piroplasma, 144, 147 
Rangelia, 146, 147 
Rossiella, 145, 147 
Smithia, 145, 147 
Theih ria, 146, 147 
Theileridae, 146 
Morphologically similar to 
Leishmania, 146 
Theileria, 144, 146, 147 

Fiagellat e-like Characteris¬ 

tics of, 146 
mutans, 144 

parva, 102, 143, 144, 146 

Recent Literature (all forms), 111, 

2 72, 273 

Tiieileriasis, or East Coast Fever, 
91, 92, 102, 108, 143, 
144, 146, 147, 184,248, 
249 

as Complication of Rinderpest, 
248 

Koch’s Bodies in, 101 
Parasites 

Theileria, see under Parasites, 
supra 

Prophylaxis 
Dipping, 184, 186 
Transmission of, Experimental, 
102 

Pleurisy, as Complication of Rinder¬ 
pest, 248 

Pleuropneumonia, Contagious 
(Exudative) 

Animals affected by. 

Cattle, 44, 46 

Diagnosis of, in the Jungle, 
99-100 
Goats, 44, 47 

Incidence : all Animals 
British East Africa, 44 
French Sudan, 99-100 
India, 46, 47 

Recent Literature, 120 

Poll Evil in Horses: British Co¬ 
lumbia : Ticks asso* 
ciated with, 65 

Pollo-Encephalo-Myelltis,Human, 

Acute Infective, Aus¬ 
tralia : Conveyance of, 
to Animals, 252-3 
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Polyneuritis Avium (Gallinarum) 
Recent Literature, 119 


Poultry, see Fowls. 


Protozoology, 1-18, 53-63, 123-56. 
173-96 


Protozoan Diseases, see Ana- 
plasmosis; Coccldi- 
osls. Giardiasis; Pt- 
roplasmoses; Try- 
panoso miases 
Treatment by Tartar Emetic, 53 


Parasites, see also under Diseases 
with which associated 
Binucleata, Piroplasma classed 
as, 146 
Coccidia, 147 

n. sp., of Rabbits, 191-2 
Oocysts, two kinds of, in Cattle, 
192 

Parasitic in Man, Revision of, 
60-1 

Coccidiomorpha, 147 
Crithidia melophagi , 135, 136 
Eimeria 

oxyspora , n. sp., of Man, 61 
Undetermined of, Man, 61 
wenyoni, n. sp., of Man, 61 
Flageliata : Piroplasms in rela¬ 
tion to, 146 

Giardia (Lamblia), in Rats 
Action on, of Arsenobenzol, 
192 sqq. 

Gregarina, 147 
Haemosporidia 

Piroplasms classed as, or as 
related to, 146, 147 
Herpetomonas ctenocephali. Cul¬ 
tures of, 148-9 
Experiments on Transmission 
to Mammals, 149 
Infection by, of White Mice, 
149-50 
ctenopsyUae , 148 
Isospora hominis 9 61 
Jolly Bodies in Anaemic Blood, 
152, 153, 154 

Lewhmania infantum , and L. tro¬ 
pica , Differentiation 

of, from a Lepto- 
monas of the Dog- 
flea, 150, 151 

tropica f cultures of, Geckos 
Successfully Inocula¬ 
ted with, 151-2 
Leptcmonas davidi t 151 

Unnamed, Culture of, from the 
Dog-Plea, 150-1 


Protozoology - coni. 

Parasites — cont. 

Leptospira icterohaemorrhagiae of 
Human Infectious 
Jaundice, 156 

ideroides, in Animals Experi¬ 
mentally Infected with 
Yellow Fever, 156 
Neosporidia, 147 

Sarcosporidia as Aberrant Varie¬ 
ties of, 61 

Paramoecia, Action on, of Opium 
Alkaloids, 12 

Parasites of Rodents, for wh eh 
Arsenobenzol is, and 
is not, Specific, 194 
Sarcocystis tenella , in Sheep : Sea¬ 
sonal Infection, 61-2. 
Sarcosporidia, consider! d as Abe r- 
rant Varieties of 
Neosporidia, 61 

Spirochaeta gallinarum , in Fowl 
Spirlllosis: Serbia, 

17-18 

Sporozoa ; Piroplasms classed as, 
by Franca, 147 
Teleosporidia, 147 

Recent Literature, 110-11, 272-5 

Pseudo-Actinomycosis or Strep- 
totrichosis, in Cam¬ 
els ; Egypt: Symp¬ 
toms ; Causation, 83-6 

Pseudo-Foot-and-Mouth Disease, 

105 

Pseudo-Rabies: Brazil, 170 

Recent Literature, 120 

Psoroptic Scabies, see Scabies, 
Psoroptlc 

Quarantine Station, for Import d 
Animals; Selangor,269 

Quarter Evil, see Blackquarter 

Rabbits 

Diseases of 

Haemorrhagic Septicaemia, 87 

Paralysis, 90 

Rabies 

Experimental, 88, 89, 90 
Case of Spontaneous Re¬ 
covery, 243 

Domestic; Experiments on, with 
Rocky Mountain Spot¬ 
ted Fever, 251-2 

Jack ; Spinose Ear Tick Infesting, 
219 

Parasites of 

Coccidium, n. sp., 191 
Eimeria stiedae , 191 
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Rabbits— cont. 

Wild, and Hares, as Carriers of 
Rocky Mountain Spot¬ 
ted Fever, 251-2 

Rabies, 157-60, 238-44 
Animals affected by 
Cattle, 243 
Epizootic, 170 

Dogs, 49, 157 sqq ., 243, 263, 270 
Horses (epizootic), 170 
Rabbits, 88, 89, 

Paralysis arising Independently 
of Virus Inoculation in 
Course of Antirabic 
Immunization, 90 
Dog-Disease resembling, in Morocco 
and Senegal, 105 
Experimental, 238 sqq. 

Spontaneous Recovery from, of 
Rabbit, and of Dog, 
243 

Immunity, Hereditary, against; Ex¬ 
periments on, with 
Rabbits, 89-90, 

Immunization Experiments on Rab¬ 
bits, against Sub-dural 
Inoculation with Fixed 
Virus, 88-9 

Incidence : All Animals 
Brazil, 170, 242 
India, 47, 263 
Malaya, 270 
Smyrna, 157 

Infection by Saliva of Animal in 
Latent Stage, 158 
Latent Stage in, 158 
in Man, from Bite of Apparently 
Healthy Dog, 157 

Prophylaxis 

Dog Detention and Destruction, 
263,270 

Recent Literature, 281, 283, 288 
Spontaneous, in Puppies, explained 
by Heredity, 159 

Transmission 

by Apparently Healthy Dog, 157-8 
Hereditary, 157-8, 159 

Spontaneous Outbreaks in Pup¬ 
pies Explained by, 159 
Treatment by 

Antirabic injections, Anaphylac¬ 
tic Reactions during, 
159-60 

Vaccination with Brains of In¬ 
fected Rabbits steeped 
in Ether, 241-2 
Modification of Nocard and 
Roux’s Method, 242-3 
Virus of ; Action on, of Ether, Ex¬ 
periments on,238-42 
Diffusibility of, 35-6, 243-4 
Fixed ; Immunization of Rabbits 
against Sub-Dural In¬ 
oculation of, 88-9 


Rabies — cont. 

Virus of— cont. 

Nature of, 244 

Street: Transmission Experiments 
with, 157-8 

Rat-Bite Fever, see Weil’s Disease 

Rats, as Carriers of Diseases Trans¬ 
missible to Man and 
to other. Lower, Ani¬ 
mals : Recent Litera¬ 
ture, 285 

Diseases of 

Giardiasis, 192-4 

Trypanosomiasis, 58 

White : Disease of, with Pulmonary 
Lesions, due to strain 
of B. pyocyaneus , Re¬ 
cent Literature, 283 

Recent Literature, 110-22, 272-87 

Redwater, see Haemoglobinaric 
Biliary Fever, and 
Piroplasmosis, Ba- 

besiasis, Bovine 

Reports, 42-51, 90 sqq. f 107-9, 

160-2, 288 

British East Africa: Veterinary 
Bacteriologist (1917 t), 
48 

Veterinary Department (1917 f), 
43 

British Somaliland: Small out¬ 
break of Rinderpest 
in (1919), 93 

East Africa: Rinderpest Campaign 
Final (1919), 90 

Operations on Nyasa-Rhodesia 
Border (i918-19), 160-2 

Falkland Islands, Chief Inspector 
of Stock (1917-18), 45 

India 

Assam: (1918-19), 288 

Bengal: Veterinary College and 
Civil Veterinary De¬ 
partment (1917-18), 
288 

Government of. Statistics Com¬ 
piled by, from Reports 
of Provincial Civil Ve¬ 
terinary Departments 
(1917-18), 288 

Madras Presidency 

Civil Veterinarv Department 
(1917-18), 46-7 

Madras Veterinary College 
(1917-18), 47 

Pasteur Institute, Coonor(1918), 
288 

N.-W. Frontier Provinoe, Civil 
Veterinary Depart¬ 
ment (1917-18), 45 
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Subject 

Reports— cant . 

India— cont. 

Punjab : Veterinary College, Civil 
Veterinary Depart¬ 
ment and Government 
Cattle Farm, Hissar 
(1918-19), 288 

Journey for Purpose of Studying 
Hygienic Conditions in 
the United States of 
North America, Pana¬ 
ma, and Cuba, made 
by order of the Nether¬ 
lands Minister for Colo¬ 
nial Affairs (1919), 288 

Mauritius: General Census of Cat¬ 
tle in (1918), 288 

Morocco: Veterinary Service of 
(1919), 288 

Pendik Bacteriological Institute, 
Asia Minor, on Resis¬ 
tance to Infection and 
Period of Incubation 
in Experimental Rin¬ 
derpest of Anatolian 
and Podolian Cattle 
(1919), 162 

Philippine Islands (1917), 49 

Recent Literature, 112, 288 

Rhodesia: Veterinary Bacteriolo¬ 
gist (1917), 42-3 

Rhodesia, Southern : Chief Veteri¬ 
nary Surgeon (1918), 
with Report of Veteri¬ 
nary Bacteriologist, 
288 

Government Entomologist on 
Spread of Tsetse-fly 
and Trypanosomiasis 
in Wankie District 
(1918), 19-20 

Rinderpest, see also Pendik, supra 

Campaign in East Africa; Opera¬ 
tions on the Nyasa- 
Rhodesia Border (Sept. 
1918-Jan. 1919), 160-2 
Final (1919), 90 sqq. 

South Africa, Union of, Department 
of Agriculture. 5th 
and 6th Reports of 
Director of Veteri¬ 
nary Research (1918), 
288 

Trinidad and Tobago (1917), 48, 
(1918), 288 

Uganda Protectorate (1917-18), 
107-9 

Research Work, see also Reports 

Veterinary, Indian needs regarding, 
263, 266-7 


Rinderpest, 90-6, 160-5, 244-50 

After-conditions, 99-100 


Index . 

Rinderpest— cont. 

Animals affected 
Camels, 103, 104 
Carabao, 49, 50 
Cattle, 44, 46, 47, 48, 49-51, 
90 sqq . 9 99, 107, 109, 
160 sqq.y 244-9, 269-70 
Game, 44, 92, 93, 107, 109 
Goats, 49 
Sheep, 49 
Swine, 49 
Correction, 249-50 
Diseases Complicating after Inocu¬ 
lation, 248, 249 

Ephemeral Fever mistaken for, in 
India, 258 

Epizootic of 1917, range of, 245 
Experimental, in Anatolian and 
Podolian Cattle, Re¬ 
sistance to Infection, 
and Period of Incuba¬ 
tion in, 162 

Immunity, see also Immunization, 
under Prophylaxis, infra 
Artificial, Duration of, 50-1, 269 
Inheritance of, 94-3 
from Double Inoculation, Dura¬ 
tion of, 94-5 
Heredity of, 249 
Immunity Tests, 161 
Incidence 

Asia Minor, 162 
British East Africa, 44 
British Somaliland, 93 
China (Hong Kong), 50 
East Airica (ex-German), 90 sqq . 
244-9 

Nyasa-Rhodesia Border, 160-2 
Egypt (recrudescence), 93 
French West Africa, 163 
India, 45, 46, 49, 50, 263, 265 
Indo-China, 50 
Italian Somaliland, 95 
Malaya, 269-70 
Philippines (epizootic), 49 
Uganda, 107, 109 
Incubation Period, 246 

Quarantine in relation to, 162 
Length of, in Cattle in Asia Minor, 
162 

Indications for Re-inoculation of 
Calves, 96 

Infection, Resistance to, of Anatolian 
and Podolian Cattle, 162 
Koch’s bodies in Virus Animals 
dying from, 249 
Mortality, 247, 249, 269 
Prophylaxis 

Cattle-Destruction, 92 
Disinfection of Pens, 270 
Herd-Isolation or Quarantine, 49, 
93, 162, 269-70 

Immunization Methods, 246 sqq. 

Correction to previous 
Article, 249-50 
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Rinderpest— cont. 

Prophylaxis— cont. 

Inoculation, Serum alone. Double, 
Combined, &c., 44, 47, 
48, 49 sqq., 90, 91, 92 
sqq ., 107, 161, 163, 

245, 246 sqq., 263, 265, 
267, 269 

Inoculation Centres, East Africa, 
90 sqq. 

Recent Literature, 282 
Serum for 
Preparation of, by 

Curasson’s Rapid Method, 163-5 
Holmes’s Method, 166-7 
Spread of by 

Game, 44, 92, 93, 107, 109 
Moving Cattle, 46 
Sailing Vessels, 49 
Undried imported Hides, 107 
Susceptibility to, of Cattle, 246 
Symptoms and Course, 246-7 
Treatment by Serotherapy, 49-51, 
94, 245 sqq. 

Virus of; Duration of Activity of, 
270 

Inoculation with (see also Pro¬ 
phylaxis, supra), 91, 
92, 94, 161, 163, 246, 
247, 267 


Ringworm, in Cattle; India, 46 


Rocky Mountain Spotted Fever 

in Rabbits, Natural 
and Experimental, 
Organism associated 
with, 251-2 


Rodents, see also under Names 
Diseases of 
Mycosis, 238 
Trypanosomiasis, 58 


Ruminants: Tlaemonchus contort us 
Infestation of, 74 


Sarcoptlc Mange, see Mange, 

Bovine, various forms, 
and Mange in Drome¬ 
daries 


Sarcosporldiosis, Generalised in 
Cow, Recent Litera¬ 
ture, 274 


Scab, Common, of Cattle, see 

Scabies, Psoroptlc 


Scabies 

Animals affected by 
Horses, 217 

Sheep and Goats, 44,108 
Incidence: All Animals 
British East Africa, 44 
Canada, 217 
Italian Somaliland, 217 
Uganda, 108 
U.S.A., 217 

Psoroptic, in Cattle; Cause and 
Treatment of, 214-15, 
217 

Treatment, 218 

Sclerostomlasis, see under Hel¬ 
minthiasis 

Scrapie; in Sheep; Sarcosporidia 
in relation to, 62 

Septicaemia, Haemorrhagic 

Animals affected 
Camels (f), 103, 104 
Cattle, 45, 47 
Domesticated, 87 
Sheep, 283 

Bacillus associated with bovisepticus, 
in Immunity Experi¬ 
ments 87 
Incidence: All Animals 
India, 45, 47 
Philippines, 51 
U.S.A., 87 

Prophylaxis, 45-6, 87 
Recent Literature, 117, 118, 283 
Treatment by 
Bacterins, 87 
Vaccinotherapy, 87 

Sergentella Infection, in Cattle, 
Chili, 101 

Serpents, Snakes, &c., Bites, 
Blood and Venom of. 
Recent Literature on, 121, 122,285, 
286, 287 

Venomous : Selangor, 268 

Serum, and Vaccine Manu¬ 
facture, see Reports 

Sheep 

Diseases of 
Anthrax, 86 

Contagious Agalaxy, 121 
Contagious Foot Rot, 44 
Haemorrhagic Septicaemia, 87 
Helminthiasis, 154 
Nairobi Sheep Disease, 44 
Ophthalmia, 45 
Rinderpest, 49 
Scab (Scabies), 44, 108 
Scrapie, 62 
Sheep-pox, 47 
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Sheep— cont 
Diseases of —cont 

Taeniasis, due to T. ovis, 73 
Tremblante, or Trembles, 106, 285 
Trypanosomiasis, 53 
Tuberculosis, 271 
Experimental Infection of, with 
Lungworms, 202 

Infestation of Skin, &c., of, by Grass 

Seeds 

Australia, 258-61 
Morocco, 259, 261-2 
Lice Infesting, 45 
Parasites associated with 
Dictyocavlus (Strongylus) filaria , 
201-2 

Haemonchus contortus 70—1, 74-5 
Liver fluke, 209 
Muscle Cvsticerci, 73 
Nodular Worms, 71 
Swrcocystis tenella : Seasonal In¬ 
fection by, 61-2 
Spinose Ear Tick, 219 
Trematodes, 209 
Trypanosome, 135-3 

Sheep-Pox 

India, 47 

Lesions of, resembling those from 
Stipa Grass, 262 

Skin Disease, in Cattle: Antigua, 
Causes, 268 

Slag, Transmitting Davainea 'pro - 
grottina, 78 

Souma,«ie under Trypanosomiases 

Spirillosis, Avian, see Fowl- 
Splrillosis 

Splrochaetosfts, see Anaemia, 
Infections, of Horses 

Avian, see Fowl-Spirochaetoses 

Canine, see Weil’s Disease 

Human 

Spirochaetes associated with 
duttoni , 189 
obermeieri , 189 
pallida , 189 
of Weil’s Disease, 189 

Sporotrich osls 

Experimental, Effect on, of Pot. Iod. 
236-8 

Incidence: Madagascar, 237 
Parasites associated with 

Sporotrichum schenkii , Action on, 
of Pot. Iod. and Io¬ 
dine, 236, 237 


Stomatitis, Ulcerative Bovine 

Ex-German East Africa, 248 
Uganda, 108 

Strangles : Equine (imported), 

Trinidad, 48 


Streptotrichosis, see also Pseudo- 
Actlnomycosls or 
Streptotrichosis 

Bovine 

Disease Analogous to, in Dro¬ 
medaries : Morocco; 
Treatment, 81-3 


Sommer Sores of Equines 
Cause of, 72-3 
Prophylaxis, ib. 

with Pulmonary Complications, 75-6 
Recent Literature, 280 

Surah, see Surra, under Trypano¬ 
somiases 


Surra, see under Trypanosomiases 


Swamp Fever, see Anaemia In¬ 
fectious, Equine 

Swine 

Diseases of 

Ascariasis, 70, 71, 73-4, 210, 211 
Erythema due to Tick-bite: Mo¬ 
rocco, 64-5 

Haemorrhagic Septicaemia, 87 
Hog Cholera (Swine Fever), 45, 
51, 65-9, 96-7, 165-70, 
268, 269, 270 
Lung-disease, 201 
Plague, see Hog Cholera, supra 
Pneumonia, new form, 51 
Rinderpest, 49 
Thumps, 201 
Trypanosomiasis, 56 

Hyperimmunisation of, against Hog 
Cholera, 165—70 

Imported from Malacca, in Selangor, 
269 

Parasites of 

Bourgelatia diducta n.g., n.sp., 
203 

Characo8tomum longemucronatum , 
203 

Haematopinus suis , 218 
Helminths, 203 

Oesephagostomum dentatum , 203 
Slefanurus dentatus , 203 
Strongylidae, 202-3, 
n.g., n.sp., 203 

Possibility of Infecting with Certain 
Flukes, 77-8 
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Swine Fever, see Hog Cholera 

Swine Plague, and New form of 
Pneumonia in Swine : 
Philippines, 51 

Tachyorectes annectens. Try¬ 
panosomiasis of, 58 

Tetanus : Antigua, 268 

Texas Fever, see Plroplasmosls, 

Babesiasis, Bovine 

Three-Day Sickness; Nyasaland, 48 

Recent Literature, 120 

Thumps : in Pigs, 201 

Tick Fever 

Australian, see Babesiasis, under 
Piroplasmoses 

Canine : Nyasaland, 48 

Treatment by Trypanblue, 48 

Tick-Spread Diseases, see under 
Ticks, under Entomo¬ 
logy 

Tobacco Disease, see under Bo¬ 
tanical References 

Trembles (Tremblante), or Milk 
Sickness, U.S.A., 
Plant-caused, and Bac¬ 
terial, 106 

Recent Literature, 285, 287 

Trench Diarrhoea 

Giardia, Rodent-carried, in relation 
to, 192 

Tristeza ; in the Argentine: Two 
Forms: Causal Or¬ 
ganisms ; Treatment, 
60 

Recent Literature, 111 

Trypanosomiases, 1-12, 53-9, 

123-40 

African Equine : Diagnosis of, 
133-5 

Symptoms, 134-5 
Trypanosomes causing, 134 

Autoagglutination phenomena, 131-3, 
135 

Bal£ri, in Oxen: French Sudan, 8,9 

Bovine (see also Baldri, supra), 1, 8, 
9, 44, 53 sqq., 107-8, 
12:3-6, 173, 175, 177-8, 
248 


Trypanosomiases,— cant . 

Bovine— coni. 

Insect-Vectors other than Glos- 
sina, 124, 178 

Insects Spreading, in Uganda, 
107, 108 

Seasonal Incidence, 179 
Symptoms, 123—4, 177 
Treatment by 
Soamin, 107-8 

Tartar Emetic, and Arsenicals, 
53 sqq. 

Trypanosomes present, 54, 55, 56, 
123-6 


of Camels (see also Debab, infra), 
1 sqq., 8, 9-10, 11, 
57-8, 63 

Canine (see also Experimental, 
infra), 56, 58, 126 

Caprine : Treatment by Tartar 
Emetic, 53 

Chagas’ Disease 
Trypanosome of. Hosts of, Defini¬ 
tive and Intermediate, 
182 

Debab 

in Dromedaries: 57 

Immunity Acquired, and 
Natural, 57-8 
Insect Vector, 63 

Experimental, Cured by Osarsan, 
127 

Trypanosomes of. Passage of, 
from Mother to Foetus, 
137 

Desrengadera : Trypanosome of, 
123 

Diagnosis, Value in, of Autoagglu¬ 
tination, 132, 133, 135 

Dourine, 45, 47, 125, 263 
Control of, 265 
Diagnostic Difficulties, 265 
Experimental, Cured by Osarsan, 
127 

in India, 264-5 
Recent Literature, 272 
Trypanosomes of, 123 

as Affected by Anorganic An¬ 
timony Compounds, 11 

Equine (see also Souma, infra), 53 
sqq. 

Moroccan, 126-7 
Trypanosomes of, 56, 57 
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Trypanosomiases— cont. | Trypanosomiases— coint. 

Experimental Mai de Caderas : Trypanosome 


Action on Trypanosomes of Drugs. 

Solutions, &c., 180-1 
with Bovine Trypanosome from 
French Guiana, 125 
Canine, with 

T . brucei ferox strain, 179, 
181-2 

T. equiperdum , Urobilin Eli¬ 
mination Studied in. 
136-7 

T . moroocHMm, 126-7 
Recovery with Blindness, 
68-9 

Treatment by Osarsan. 126-7 
T. brucei in Man and Apes, 
128-30 

“ Fly-suspeot ” Animals, 134 

Glossina associated with, see under 

Entomology 

Incidence, All Forms in all Animals 
Afghanistan, 1 
Africa 

British East, 44 
Cameroons, South-East; Haut- 
Sanhga, 177 

East 

Campaign Area, 53, 55, 127 
sqq ., 133-5 
Ex-German, 6, 248 
Eritrea, 11 
French Sudan, 8 sqq. 

French West, 163, 

Islands of Victoria Nyanza, 
140 

Kibati, 58 
North, 63 
South-Central, 50, 

Uganda, 58, 107 
Argentina, 123 
Bolivia, 123 
Brazil, 123, 126 
Chili, 123 
Egypt, 85 

French Guiana (epizootic), 123-0 
India, 126 

Madras Presidency, 46, 47 
N. W. Frontier Province, 45 
Mauritius, 126 
Malaya, 270 
Nyasaland, 47 
Panama, 123, 125 
Paraguay, 123 
Philippines, 51 
Rhodesia, 

Northern, 53-4 
Southern, 19-20, 173-5 
Russia, 1, 

South America, 123 sqq. 
Turkestan, 1 sqq. 

U.S.A., 123 
Venezuela, 123 

(661) 


of, 123, 125 

M’bori, in Dromedaries: French 
Sudan, 8, 9-10 

Moroccan Horse Form, Treatment 
by Osarsan, 126-7 

Murrina; Symptoms, 134 
Trypanosome (believed) of, 123, 
134 

Nagana 
Chronic, 8 

Experimental, 179-82 
Autoagglutination in, 131 
Death in, Causes of, 182 
in Horses, 6 

Post-Mortem findings, 7-8, 181 
Symptoms, 181 

Nervous, in Mules, 6-8 
Treatment by 

Tartar Emetic-Atofryl, 7 
Tartar Emetio-Orpiment 7 
Tartar Emetio-Orpiment Try- 
parosan, 7 
Trypanosome of, 6-7 

as Affected by Anorganic An¬ 
timony-Compounds, 11 
Experiments to ascertain 
identity of, with that 
causing Human Afri¬ 
can Trypanosomiasis, 
127-31 

Names for, in Egypt, &o., 85 

Ovine : Treatment by Tartar Emetic, 
63 

Peste Boba; Trypanosome of, 123, 
126 

Porcine, 56 

Prophylaxis 
for Cattle, 19 
Clearances, 140 
Experimental, 65, 

Flooding of Glossina Breeding 
Places, 140 

Limited Game -Destruction, 131 
Suggestions on, 20 

Reoent Literature, 110, 111, 272, 
273,274,275 

in Rodents; Africa, 68 

Souma 

Causal Trypanosomes, 177, 178 
in Horses, 8-10, 45, 46, 47, 51 
Treatment by Galyl, *57 
Insect Vectors, 178 

c 


/ 
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Trypanosomiases — coni. 

Spread of, Game in relation to, 
130-1 

Surra 

Animals affected by, 134 
Camels, 266 
Cattle, 126, 270, 271 
Horses, 45, 46, 47, 126, 264, 
265-270 

Blood-changes in, 4-5 

M’bori clinically identical with, 9 
Pathology, 5 

Experimental, 2, 5-6 
Relative Mortality of Cattle and 
Horses, 126 

Transmission Experiments, 2 sqq. 
with Parental Milk, 178-9 

Transmission by Game, see under 
Glossina, under Ento¬ 
mology 

Treatment: All forms, by 
Arsenicals, 53, 54, 55 
Atoxyl-Picric Acid, 8-10 
Formalin and other Drugs tried 
in combination with 
Tartar Emetic, 55-6 

Galyl, 57 
Osarsan, 126-7 

Serological Methods (experi¬ 
mental, 2 

Tartar Emetic, 53 sqq. 

Tartar Emetic-Picric Acid, 8,10 

Trypanosoma, Proposed Restrict- 
tion of Term, 137 

Trypanosomes 
Action on, of 

Anorganic Antimony Com¬ 
pounds, while in the 
Animal Body, 11-12 
Galyl, 57 

Opium Alkaloids, 12 
Tartar Emetic, 53-6 
Various Drugs, Solutions, &c., 
180-1 

Classification of, according to 
Chalmers, 137-8 
Cultivation of, 59 
Differentiation of Strains, by 
the Laveran-Mesnil 
Method, 141 

Harboured by Domestic Mammals, 
South-Central Africa, 
56 

Passage of, from Mother to Foetus 
^ Hebab {q.v. supra). 

Pathogenic, Cultivation of, 
189-90 

Possibility of Passage of, by Milk, 
178-9 


Trypanosomiases —conU 
Trypanosomes— coni. 

Separation of, from Blood, in 
Antigen Preparation, 

Species referred to 
berberum , 57, 137 
brueei , 2, 5, 7, 53, 55, 56, 122 
sqq., 132, 133, 134, 175, 
178, 179 

Differentiation of, from 
rhodesiense by Hu¬ 
man Experimentation, 
in Ex-German East 
Africa, 127 sqq . 
ferox strain, Experimental 
Infection with, 179-82 
Short forms, 6 

var. ugandae, 6; see also 
rhodesiense , infra 
Caderas-causing, 179 
cazcdboui (vivax) 9, 54, 55, 56, 
107, 108, 134, 177 
var. pigritia, 178 
cazalboui-type, 57 
congolense , 54, 65, 56, 132, 133, 
134 

cruzi , 182 
dimorphon , 9 

dimorphon-congolense-type, 6, I 
dimorphon-type , 44 
duttoni , 182 
equinurn , 5, 123, 125 
equiperdum , 2 

evansi, 2, 10 11, 126, 178, 179 
gambiense , 5, 130, 140, 178 
Chemical Composition of: 
Recent Literature, 275 
granulo8um 9 59 
auyanense , 126 
hippicum, 123, 125, 134 
lanfranchii , 178, 179 
lewisi , 182 
marocanum , 58 
pecaudi , 9 

pecaudi- type, dimorphic, 58 
pecorum , 107, 108, 175 
rhodesiense , 131, 178 

and brueei , Differentiation 
of; Observations in 
War Zone, E. Africa, 
127-31 

rotatorium , 59 
of Sheep, 135-6 
simiae , 56 
theileri , 126, 135 
of Turkestan Camel Trypano¬ 
somiasis, 1, 2 
venezuelense , 123, 126 
V€8pertilioni8 f 182 
vivax see eazalboui , supra 
vivax- type, 44 

Vertebrates other than Man as 
possible Hosts of, 
182 
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Tsetse-Fly, see Glossina, under 

Entomology 

Tuberculosis 

in Animals kept in Confinement, 
Malaya, 271 

Bovine 

India, 263, 265-6 
Uganda, 108 
Ophthalmic Test, 266 
Tuberculin Test, 266 
in Camels : India, 266 
Importance of, in India, 263 
Recent Literature, 284 

Turkeys 

Diseases of 

Blackhead, 194-6 
Mycosis, 37 

Ulcerative Lymphangitis, see 
Lymphangitis, Ul¬ 
cerative 

Ulcerative Stomatitis see Stoma¬ 
titis Ulcerative 

Uncinariasis, see Ankylostomiasis, 
under Helmintho¬ 
logy 

Vaccinia : Action on, of Disinfec¬ 
tants, 33-5, table 34 

Verminous Gastro-Enteritis, in 

Sheep and Goats; 
British East Africa, 44 

Veterinary 

Department, Civil in, in 
Lidia, Re-organisation of, 

Report on, 264 
Resolutions on, 263-4 
Education: Report on, 262, 263-4, 
267 

Officers in India; First Meeting of, 
Proceedings of, 262-7 
Practice in the West Indies and 
Malay States, 267-71 


Vll 

Bovine Disease ; India, 46 
Nature of, 258 


Wart-Hog : Trypanosome harboured 
by, 56 

Weil’s Disease 

Canine Infectibility with: Experi¬ 
ments on, 62-3 

Parasite Causing 

Spirochaeta iclerohaemorrhagiae, 
62, 63 

SynonymB, 62 

White Scour, in Calves; South 
Africa, 184 


Worm Infestations, see Myiasis 

(for Larval forms), 
and Various Forms 
under Names under 

Helminthology 


X Disease of Horses, in Java, 41 


Yellow Fever 

Etiology of, 155 

Organism found in Animals, Ex¬ 
perimentally Infected 
(Leptospira icteroides), 
156 

Transmission Experiments with, on 
Guinea-pigs &c.; Re¬ 
sults, 155-6 


Yellows, the, see Haemoglobin- 
uric Hillary Fever 

of the Ox 


Zebus, Bal6ri in, 9 
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DISEASES DUE TO PROTOZOAN PARASITES. 

LioNiiREs (J.). i. Piroplasmes, Anaplasmes et Grains chromatiques. 
— Bull. Soc. Path. Exot. 1919. Oct. Vol. 12. No. 8. pp. 558- 
566. 

-. ii. Contribution & l’6tnde de l’Anaplasmose bovine. Experiences 

d’inoculatlon de Anaplasma argentinum & plusieurs Espdces 
animales. Les Moutons et les Chdvres sont nettement riceptifs.-— 

Ibid. Nov. No. 9. pp. 641-651. 

i. The principal points in the author’s arguments upon the 
specificity of the bodies first discovered and described by Theiler 
( 1908-1910) in the red blood corpuscles of cattle suffering from gall- 
sickness in the Transvaal are set out somewhat as follows in his 
conclusions:— 

In naturally occurring or experimentally produced acute anaemia, 
chromatin bodies which might be mistaken for Anaplasma on account 
of their shape, appearance, size, and micro-chemical properties are 
found within the corpuscles. But, on the other hand, the inoculation 
of blood containing these granules never produces a positive result. 
In addition, such inoculation does not leave behind any appreciable 
immunity towards a genuine Anaplasma infection. The bodies are 
thus not in the nature of parasites and are entirely different from 
the anaplasms. 

The method of reproduction to be observed in the case of Anaplasma 
furnishes still another important proof of their parasitic nature. 

In the case of a Piroplasma infection one finds that the organisms 
(the piroplasms) become markedly reduced in size and assume a 
rounded form, sometimes presenting a pretty close resemblance to 
the so-called anaplasmatic forms, in blood that has been withdrawn 
from an affected animal, or examined after the animal’s death. This 
sh rinking in the protoplasmic substance of the parasites is seen to be 
still more marked if blood rich in P. bigeminum is kept at a temperature 
of from 5° to 8° C. They then become very small, fairly regularly 
rounded, and give nuclear staining reactions; sometimes traces of 
(648) Wt.P7/3 700 4.20. B.&F.Ltd. dp.ll/ * 
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protoplasmic substance are still observable. These granules can be 
very easily mistaken for Anaplasma. But, they are in reabty simply 
developmental forms of P. bigeminum for after inoculation into 
susceptible animals they again set up piroplasmosis and never 
anaplasmosis. Moreover, animals which recover from such an 
inoculation invariably manifest symptoms of typical anaplasmosis 
in from 20 to 30 days after inoculation with a pure strain of 
Anaplasma ; this furnishes ample proof that the animals had not been 
immunised by the injection of the rounded forms of Piroplasma. 

Anaplasma does not thus represent a stage in the development of 
piroplasms and in order to convince oneself of this fact one has simply 
to acquire some experience in the inoculation and study of the pure 
anaplasmosis infection upon susceptible cattle. 

Theileb’s investigations were confirmed in their entirety by the 
results of experiments in Argentina upon Anaplasma argentinum. 
The only conclusion that could be drawn was that Anaplasma is in 
the nature of a parasite and a specific entity. Immunity set up 
against Anaplasma is of no value against Piroplasma and vice versa. 
There are other minor reasons which also point to the specificity of 
these organisms, and to the necessity of separating them completely 
from Piroplasma. i 

ii. It is well known that cattle are very susceptible to A. 
argentinum when inoculated subcutaneously, intravenously, or intra¬ 
muscularly, and the resulting mortality is very high. Slight cases 
occur extremely rarely, and, as a rule, if the animals recover they 
have been more or less severely affected and numerous parasites can 
be seen in smears from the blood at the height of infection. 

Ligni&res describes a number of experiments performed with 
the object of ascertaining whether species of animals other than 
cattle are susceptible to infection with the above parasite. The 
animals used were guinea-pigs (2), rabbits (2), pigs (2), horses (4), 
sheep (5), and goats. These animals were inoculated with defibrinated 
blood taken from cattle during the height of infection or after recovery 
from a virulent attack. The temperatures of the animals were taken 
for a considerable period after inoculation and smear preparations 
made from the blood in order to detect the presence of anaplasms. 
The crucial test, however, for indicating the presence or absence of 
infection in these cases was furnished by inoculating susceptible 
cattle with blood after certain intervals. In the event of a negative 
result the test bovine was subsequently inoculated with certainly 
virulent blood in order to determine whether it had acquired any 
immuni ty following upon the first inoculation. 

The results of these experiments were as follows:—Guinea-pigs, 
rabbits, pigs, and horses did not appear to be susceptible to infection. 

Sheeps and goats, on the other hand, proved to be capable of becom¬ 
ing infected with A. argentinum, which remained alive for some years 
in their blood. Positive results were invariably obtained by 
intravenous inoculation, but the results after intramuscular injection 
were not so constant. 

It seemed possible to transmit the infection from sheep to sheep 
or from goat to goat an indefinite number of times. 

In no case did the inoculation into the sheep or goats set up symptoms 
or lesions of anaplasmosis, and typical parasites were never visible 
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in the red blood corpuscles. Moreover, the animals did not exhibit 
any change in temperature except in a few instances towards the 
30th day, when it rose to from 40° to 41° C. for a period of from one 
to two days only. But even during this transient febrile attack 
no other abnormality could be detected in the inoculated animal 
and stained smears of blood did not clearly reveal any Anaplasma. 
The parasite, however, must have been present in the red corpuscles, 
as was proved by inoculation of the blood into susceptible cattle; 
the author, however, believes that it was present in such a minute 
form that it was difficult to recognise it. 

The blood of sheep and goats that have been inoculated with 
A. argentinum is thus infective when it is injected into cattle, these 
animals becoming affected with anaplasmosis. 

In a future communication the author promises to demonstrate the 
possibility of attenuating the organism in the body of the sheep so 
that the blood of the latter animal can be employed for vaccinating 
cattle against anaplasmosis. The ease with which Anaplasma can 
be isolated by inoculating infected blood into sheep is also to be 
described. 

Brumpt (E.). Transmission de la ptroplasmose canine francaise par ie 
Dermacentor reticulatus. Embolies parasitalres jjlans les capillaires 

do l’encdphale. — Bull. Soc. Path. Exot. 1919. Nov. Vol. 12. 
No. 9. pp. 651-664. With 4 text figs. 

Lounsbury (1901) showed that the tick Haemaphysalis leachi, in 
West Africa, was capable of transmitting the disease known as 
malignant jaundice in the dog, caused by a piroplasm morphologically 
identical with P. canis of Piana and Galli-Valerio (1895), the 
cause of haemoglobinuria of dogs in Europe. In 1904 Lounsbury 
further showed that the adult daughter ticks obtained from females 
that had become infected on an affected dog were alone capable of 
transmitting the infection, and that neither the larvae nor the nymphs 
from the same origin were infective. In 1907 Christophers showed 
that the vector in India was another species of tick, Rhipicephalus 
sanguineus , and that the progeny of the adult infected ticks were not 
infective in the larval stage but became infective in the nymph and 
adult stages. 

Since 1910, Brumpt has endeavoured to ascertain which species of 
ticks are capable of transmitting the infection to dogs in France. 
The disease in said to become manifest in the neighbourhood of Paris 
during the months of September and April. During this period the 
following three species may be observed on affected and on healthy dogs : 
Ixodes ricinus, I. hexagonus, and Dermacentor reticulatus. A fourth 
species, R. sanguineus , may be found in certain districts in the South 
of France. The naturally infected dog which provided the author 
with material for his experiments harboured female D. reticulatus. 

A study of the life history of the four ticks commonly found on the 
dog and the existence of three only of them in the neighbourhood 
of Paris tend to incriminate particularly D. reticulatus. This tick, 
known in France as the “ wild tick,” lives away from kennels 
or places where dogs are kept, and the numbers that are to be found 
on dogs depend upon the extent to which the animals are allowed to 
(648) a2 
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leave their resting places. It is, in fact, at the commencement of the 
hunting season that the first cases of haemoglobinuria in dogs are to 
be seen. Brumpt does not believe that under natural conditions 
Ixodes ridnus, also known as “ wild tick,” can set up the disease, 
for this tick is seldom to be found in winter but is common in 
summer, and thus its frequency is inversely proportional to that of 
the disease. I. hexagonus —the “ domestic tick ”—which is very 
abundant throughout the year, but especially in hunting packs where 
pups are bred, would give rise to fatal outbreaks in young animals, 
which are very susceptible to piroplasm infection. But, it is well 
known that natural cases occur especially among adult dogs employed 
for hunting. Brumpt believes that in the South of France 
R. sanguineus—a. “ domestic tick ” also,—which breeds abundantly 
in the resting places of dogs, is capable of infecting animals even in 
summer and when not employed for hunting, as is the case in 
Northern Africa. In the South of France, where the Dermacentor 
likewise exists, one may thus observe a winter piroplasmosis set up 
by D. reticulatus, and a summer piroplasmosis set up by R. sanguineus. 

The author first placed 150 adult ticks obtained from various 
sources in a bag containing a pup ; about 100 ticks of the same origin 
were found to be incapable of infecting a control dog. Six days later, 
before copulation had commenced to take place, the pup was infected 
intraperitoneally with 10 c.c. of virulent blood. Piroplasms were 
demonstrable two days later, and haemoglobinuria on the 3rd, 4th, and 
5th days. All the female ticks collected on from the 3rd to the 12th 
days of the infection had thus imbibed virulent blood rich in piroplasms. 
The progeny of these infected ticks were reared as larvae and nymphs on 
immune hosts such as the hedgehog and guinea-pig. When they had 
arrived at the adult stage, numbers (107 females and 106 males) were 
placed upon a strong healthy dog about 10-12 months old. This animal 
showed piroplasms in its blood on the 7th day after having been first 
bitten, haemoglobinuria on the 8th, and succumbed on the 10th day. 

Smears were made at frequent intervals from the peripheral blood 
of this dog and again on post-mortem examination from the 
spleen, kidney, liver, and brain. From an examination of the stained 
preparations the author asserts that P. cams does not usually multiply 
in the blood. As in the case of the human ma'arial parasite 
Plasmodium falciparum, multiplication leading to the formation of 
eight and often 15 parasites within a single red blood corpuscle is 
effected in the capillaries of the kidneys and, particularly, of the brain. 
The young organisms set free invade fresh corpuscles, which are after¬ 
wards carried away into the general circulation, where one may 
observe the sequence of phenomena of multiplication and budding 
described by Nuttall and Graham-Smith. 

When the piroplasms increase in number within the corpuscles 
they exert an attractive power upon each other, manifested by the 
formation of clumps of invaded corpuscles. This attractive power 
seems to be strongest when the piroplasms are most numerous within 
the corpuscles. It is difficult to determine, whether it is this 
agglutination of invaded corpuscles that brings about the formation 
of the capillary emboli in which multiplication comes to an end, 
or whether, on the other hand, the red corpuscles containing numerous 
piroplasms become fixed on account of some peculiar tactisme 
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within the capillaries where the organisms are liberated. [In this 
connection compare the similar results obtained by Clark (H. C.) with 
regard to the presence of numerous parasites in the brain capillaries 
in bovine piroplasmosis in Panama,—this Bulletin 1918. Vol. 6. No. 3. 
p. 146.]. In order to demonstrate the intensive multiplication of the 
piroplasms in the brain capillaries the author infected a dog sub¬ 
cutaneously, and six days later obtained some brain material for 
examination from the living dog by trephining the skull. The peripheral 
blood at that time showed that two corpuscles were infested to every 
150, and out of 100 infested corpuscles 95 contained simple large round, 
Tarely amoeboid, bodies, and five showed paired or budding forms.. 
The brain matter, on the other hand, disclosed capillaries filled with 
corpuscles infested with two, four, and sometimes even with eight 
parasites. Smears were made from the various tissues and organs 
after death on the following day and examined; again, it was concluded 
that multiplication of the piroplasms commences in the deeper organs 
such as the brain and bone marrow, and is continued but to a very 
small extent in the peripheral blood. 

The experiment first described above indicated that the adult 
ticks fed on virulent blood transmit the infection to their progeny. 
An experiment is then described to show that clean larvae after 
having fed on virulent blood are not capable of transmitting the 
disease during the succeeding nymphal or adult stages. A further 
experiment showed that nymphs fed on virulent blood do not transmit 
the disease when they have reached the succeeding adult stage. 
These facts indicate that the conditions favourable for the develop¬ 
ment of the dog piroplasm are only to be found in the adult tick. 

Experiments made in order to ascertain in which stage the tick 
becomes infective showed that larvae bom out of infected females 
are not infective,—a point which had already been demonstrated by 
Nocard and Mot as. It would thus appear that the particular forms 
in the life cycle of the piroplasms capable of infecting the dog are 
only to be found in the adult tick, and that the larvae and nymphs 
harbour a form which is not capable of propagating in the dog. 

The duration of the life cycle of the piroplasm in the tick would 
thus depend upon the various factors that are capable of influencing 
metamorphosis in the tick. With regard to the influence of tempera¬ 
ture on the virus it should be noted that under natural conditions 
piroplasmosis occurs in winter or in spring while the ticks are exposed 
to very low temperatures. It is also worthy of note that in the first 
experiment described above the bite of the tick was infective although 
it had been fed on two non-susceptible hosts after having imbibed 
infected blood. This is in agreement with the results obtained by 
Marzinowski and Bielitzer (1908) in their experiments upon the 
transmission of equine piroplasmosis by the same tick.. 

Brumpt shows that the daughter ticks are capable of remaining 
infective for at least three months ; it is probable that they preserve 
the infection throughout their lifetime. In discussing the frequency 
of infected ticks in natural circumstances the author mentions that 
ticks of the genus Boophilus , which transmit P. bigeminum and 
P. argentinum, in all cases lose their infectivity or, in other words, 
are cleansed when they have been reared on non-susceptible hosts. 
It is thus probable that the infected Dermacentor daughter ticks 
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lose their pathogenicity when they bite, on reaching the adult stage, 
a non-susceptible host or a dog that has recovered for a long time. 
Dermacentor ticks are ubiquitous in distribution and the adult stage 
is found on many species of animals. This fact may explain the 
relatively very small number of cases of canine piroplasmosis in 
France in spite of the large numbers of the tick found. On the other 
hand, in countries where Rhipicephalus sanguineus, a tick which is 
rarely found on any other animal, is the transmitting agent, all dogs 
both imported and native, contract the disease. 

The author details two experiments to demonstrate the rare 
occurrence of infected Dermacentor ticks in nature. Further experi¬ 
ments on the biological characteristics of the piroplasm are in course 
of execution by the author. 


Knuth (P.), Behn (P.) & Schulze (P.). Untersuchungen ueber die 
Piroplasmose der Pferde Im Jahre 1917. [Experiments on 
Equine Piroplasmosis (Biliary Fever) in 1917.]— Ztschr. f. 
Veterindrk. 1918. No. 6. pp. 241-264. With 3 plates (2 
coloured) comprising 12 figs. 

The investigations described in this paper were carried out by the 
authors in the areas occupied by the German troops in Macedonia 
in 1917. The object of the researches was to find out whether the 
return of horses affected with piroplasmosis into Germany would 
constitute a source of danger for the equine population at home, 
inasmuch as the possibility of the ticks found in Germany acting as 
transmitting agents had to be reckoned with. 

Piroplasmosis in horses is now considered to be due to one or other 
of two types of parasite, viz., Nuttallia equi and Babesia caballi. At 
the commencement of their investigations the authors endeavoured 
to obtain both types as soon as possible to work with by artificial 
inoculation of horses, inasmuch as spontaneous cases of the disease 
could not be obtained during the early part of the year (March). It 
is well known that animals which have recovered from an attack of 
piroplasmosis remain carriers of the virus for a more or less considerable 
time, while in localities where the equine disease is enzootic foals 
become infected through tick bites within the first feiV weeks after their 
birth and remain carriers often throughout the whole course of their 
lifetime. Ten c.c. of blood were therefore taken from a horse of 
Serbian origin and injected intravenously into a German horse (5th 
April 1917); seven days later Nuttallia parasites commenced to 
appear in the blood and on the following days Maltese cross forms 
also appeared. The reaction was, however, very mild, the horse 
remained alive and symptoms of disease were hardly visible. Bv 
sub-inoculation into other horses N. equi was easily cultivated for 
use as desired, but unfortunately the strain showed slight virulence 
and only a small number of parasites appeared in the blood. 

In order to carry out tick-infection experiments the authors, 
therefore, endeavoured to obtain a second strain giving rise to the 
largest possible number of parasites in the blood, and such a strain 
was obtained from the blood of a severely affected horse ; this proved 
also more virulent than the first. But, later on, however, with 
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continued transmission, the first Nuttallia strain became highly virulent 
and produced mortality even at the' sixth passage, and hence this 
strain was after all retained for the main purposes of the work. In 
these transmission experiments it was found that with the increase 
in virulence the parasites showed a tendency to appear earlier in 
the circulating blood; at the eighth passage Nuttallia were easily 
discoverable on the second day after inoculation. On an average, 
in the case of twelve intravenous injections, the parasites appeared 
on the fourth day and the Maltese cross forms on the sixth day after 
infection; in the case 6f subcutaneous inoculation these periods 
extended to ten and eleven days, respectively. The temperature in 
these cases began to rise on an average on the sixth day after infection 
and clinical symptoms and a decrease in the number of the red cor¬ 
puscles commenced to appear simultaneously. The highest tempera¬ 
ture was usually registered on the ninth day after infection. 

The Nuttallia parasites produced very severe destructive changes 
in the red corpuscles. Between the eighth and ninth day of the 
disease the corpuscular count was found to have fallen from 8'1 to 
less than 2 million per cubic millimetre. Poikilocytosis, anisocytosis, 
and nucleated corpuscles were also seen. Polychromatophilia and 
punctate basophilia, recorded by some authors, were observed in no 
case. A case was recorded by Carpano, who studied the disease 
in Italy, in which the number of corpuscles sank on the seventh day 
to 1J million and 80 per cent, of the corpuscles were invaded; it 
was stated by this author that in this case the red corpuscles formed 
up in rouleaux very readily and it was thus difficult to prepare a 
good blood smear. This peculiarity was never observed by Knuth 
and his co-workers in heavily infected blood. The blood then com¬ 
mences to be gradually restored to its normal composition. A 
method is described for estimating with a fair degree of accuracy 
the number of corpuscles in the blood by taking a certain quantity 
of blood from the jugular vein and allowing it to run into a stoppered 
graduated cylinder containing sufficient sodium citrate solution to 
prevent coagulation. 

The parasites first seen in the blood are rounded or pear-shaped 
and comparatively large, up to half the size of the red corpuscles, and 
occur singly in the corpuscles. The blood picture changes as soon 
as Maltese cross forms appear, which usually occurs in about two days. 
One sees very small, rounded, comma and pear-shaped parasites 
occurring in twos, threes, or fours, within a single corpuscle. Parasites 
which apparently represented a sexual stage were also not rarely 
found ; these were of a large rounded form with a well stained cyto¬ 
plasm and a more lightly stained chromatin and attached to each 
there were one or two minute comma or sickle shaped structures 
with well-stained chromatin. The parasites discoverable in an acute 
attack always occur singly and resemble those found at the commence¬ 
ment of the disease. 

During the month of April isolated cases of piroplasmosis were 
encountered and examination of the blood smears first revealed the 
presence of Nuttallia equi only, but towards the end of the month 
a case of Babesia caballi infection was observed. Soon afterwards 
further smears received from the same locality were found to contain 
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the latter parasites and titrated blood was received from two of the 
affected horses. A horse was injected intravenously with one sample 
and Babesia parasites made their appearance in its blood seven 
days later and the horse suffered an acute attack of disease. Unfor¬ 
tunately, it was found out in the course of sub-inoculations that this 
horse harboured a latent infection with NuttaUia equi, with the result 
that both types of parasite were withdrawn simultaneously in the blood 
used for the inoculations. It is noteworthy that the double infection 
produces a particularly severe type of disease. In the autumn of 
1917 two further attempts were made to obtain a strain of B. caballi 
from Rumania in order to infect horses in Berlin, but these did not 
meet with success. It was hoped that a strain could be got in the 
spring of 1918 [and this appears to have been the case for experimental 
work was carried out in Berlin on the two types of parasite by du 
Toit (see this Bulletin, 1919, Vol. 7, No. 3, p. 141).— Ed.] 

The authors then describe briefly the symptomatology and morbid 
anatomy of the N. equi infection. This corresponds closely with the 
descriptions given of biliary fever in horses m other parts of the 
world. The incubation period after blood inoculation varied from two 
to ten days; after infection by ticks it extended to three weeks. The 
disease was ushered in by dullness and sudden weakness, causing an 
unsteady gait and high temperature,—the fever was of a recurrent inter¬ 
mittent character, temperature was seen to rise 2° C. or more, often 
within half a day. In several cases the fever remained continuous 
for from three to eight days after the crisis. The mucous membranes 
were of a characteristic yellow colour without accompanying injection 
of the tissues. Sometimes there were petechiae on the conjunctiva 
of a dark red colour which occasionally by confluence formed diffuse 
haemorrhages especially on the membrana nictitans. The nasal 
mucous membrane was usually anaemic and greyish. The mucous 
membrane of the vagina was always of a deep jaundiced aspect, some¬ 
times accompanied with minute haemorrhages around the clitoris. 
The pulse was thready and irregular and, finally, scarcely perceptible. 
The pulse rate was increased, the heart beats thumping, and sometimes 
a venous pulse was seen. The respiration in severe cases was 
accelerated and dyspnoeic, signifying pulmonary oedema, but some¬ 
times it was normal or sub-normal. Colicky symptoms were some¬ 
times seen at the commencement of the disease, apparently due to 
the great distention of the spleen, and soon after the commencement 
of the disease haemoglobin could be detected in the urine, which in 
severe cases was from dark red to chocolate in colour. Usually the 
red-water, accompanied in most cases with polyuria, lasted only for 
a few days. 

The disease may run a per-acute course with symptoms of colic 
resulting in death within 24 hours. More often, acute cases terminate 
fatally in from two to three days, and an acute case may even last 
ten days. The disease retrogresses very slowly ; jaundice disappears 
as a rule in eight days, but the pallor of the mucous membranes may 
remain for some months. After a few days the horse becomes very 
emaciated and weak and in the majority of cases several months 
elapse before the animals can be put again to work. Sometimes 
oedematous swellings appear suddenly under the breast and especially 
under the hind legs, and necrosis of the overlying skin may take 
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place in these parts. The causal organism is found most readily 
in the blood at the time of the febrile crisis, that is, in most cases, 
on from the first to the third day of symptoms. When the temperature 
-drops it becomes difficult to find the parasites. 

In horses that have died during the height of an attack (that is, on 
from the third to the fourth day) the following are the symptoms 
usually found : Emaciation ; a lemon-yellow colour of the connective 
tissue; small and large ecchymoses; considerable enlargement of 
the spleen (the pulp is very soft on section but not liquid); acute 
congestion of the liver and kidneys, sometimes cloudy swelling ; 
enlargement and serous infiltration of the lymphatic glands ; watery 
consistence of the blood ; and pulmonary oedema. In horses that 
•die on about the tenth day of the disease there are seldom found 
typical lesions; even the enlargement of the spleen may be scarcely 
perceptible in such horses, but from one to two litres of a turbid 
yellow liquid is often found in the abdomen in these cases. 

In the B. caballi infection the symptoms and course of the disease 
were similar on the whole to those observed in the case of the N. equi 
infection. According to Carpano the fever in the B. caballi 
infection, however, is of a continuous character, and this observation 
was confirmed by the authors. The parasites are not so 
numerous in the blood as in the case of N. equi infection. In the most 
severe cases the number of corpuscles sinks to about 3i million per 
cmm. The red corpuscles cannot be spread out so uniformly; the 
surfaces of the invaded corpuscles appear to become sticky so that the 
parasites can be found with most certainty in places where several 
corpuscles have become adherent to each other. The lesions found 
post-mortem are similar to those found in the N. equi disease, but 
ecchymoses are more seldom found. 

In the spring of 1917 piroplasmosis in horses appeared later on 
account of the colder weather than in former years; the highest 
number of affected animals and fatal cases occurred in June, July, 
and August. In October cases ceased to occur. The number of 
cases of the disease appeared to be greater than in 1916, but the 
percentage mortality was apparently lower. 550 blood smears from 
horses were examined, with the following positive results:— 

N. equi : May, 7 ; June, 142 ; July, 33 ; August, 4 ; September, 
2.—Total, 188. 

B. caballi : May, 14 ; June, 13 ; Julv, 3 ; August, 2 ; September, 
nil—Total 32. 

The greater frequency of B. caballi cases in May and June would 
probably be due to the increase in numbers of the transmitting ticks 
during this period. It is noted that in Southern Russia, where a 
piroplasmosis due to B. caballi also occurs, the disease makes its 
appearance early during the year. 

In 1916 Kuhn and Behn only observed cases of N. equi infection 
in Macedonia although hundreds of smears were examined. In 1917 
the presence of B. caballi infection together with that due to N. equi 
was ascertained in the same district. According to Markoff, 
infection with B. caballi appears to have been very widespread during 
the previous Balkan War and thus many Bulgarian horses must 
have retained a latent infection with this parasite. It is thus probable 
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that the appearance of B. caballi infection among German horses 
in 1917 was due to contact with the Bulgaiian Army horses. 

A small quantity of smear preparations and ticks were received 
from Roumania. B. caballi was found in one case. The ticks were, 
Ixodes ricinus, Haemaphysalis cinnabarina punctata, H. otophila, 
Derruacentor reticulatus, and Rhipicephalus bursa. From reports 
received it appeared that B. caballi infection was of far more frequent 
occurrence in Roumania than the N. equi disease, but the total number 
of cases of piroplasmosis occurring in that country was smaller than 
in Macedonia. 

The authors, in dealing with the prevalence of the disease, mention 
that the incidence of the affection is reduced to a minimum by stabling 
the horses. This is not always possible, however, in open warfare 
and where there is a lack of building material, and, moreover, on 
account of the deficiency of bulky fodder the infested areas had to 
be used for grazing purposes. Care should be taken to change the 
grazing grounds directly the first case of piroplasmosis appears. 
Pastures covered with a shrubby growth should be particularly 
avoided; inasmuch as the brushwood affords shelter for ticks it 
is important to inspect the ears, groins, and the inside of the thighs 
and buttocks of horses after each change of pasture and to destroy any 
ticks that may have become attached. The diagnosis of the first 
case of the disease is of special importance for prophylaxis, and the 
symptoms by which such cases can be recognised axe recapitulated. 
Horses that show the slightest symptoms of the disease should be 
detained from work and taken special care of inasmuch as otherwise 
a fatal termination is very apt to result on account of the debilitated, 
condition of the heart. 

At one time it was considered necessary to differentiate between 
this disease and pneumonia, purpura haemorrhagica, anthrax, and, 
in Africa, horse sickness. Now, however, the characteristic symptoms 
of the disease are generally pretty well known and the only other 
disease which may present some difficulty in the matter of differential 
diagnosis is equine infectious anaemia. A certain diagnosis can, 
of course, be made by the discovery of the piroplasms on microscopic 
examination, but these are difficult or even impossible to find in 
long-standing cases. The inoculation of blood into another horse 
(preferably a foal as the disease does not usually terminate fatally 
in the young animal) and examination of the blood of the injected 
horse enables one to make a certain diagnosis. Some experiments 
were being carried out on the use of the complement and precipitin 
tests in diagnosis. 

As regards methods of curative treatment it is stated that no 
specific remedy has yet been found. Experiments were made upon 
the use of quinine hydrochloride in large doses given in the form of 
balls (10 grammes daily to four horses), and trvposafrol (one to two 
grammes daily in the drinking water in the case of two horses). The 
latter drug was not readily taken by the horses and in neither case 
was any good result seen to follow the use of the drugs. The use 
of other drugs was tested by veterinary officers; for example, try- 
panblue (one to two grammes daily in 100 to 200 c.c. distilled water 
i ntravenouslv) and large doses of normal saline solution intravenously 
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or subcutaneously; quinine-urethane (two grammes quinine hydro¬ 
chloride, one gramme urethane, 30 c.c. distilled water, intramuscularly 
two or three times daily), corrosive sublimate (ten to 20 c.c. of a one 
to two per cent, solution); and, salvarsan or neosalvarsan. No 
good results were reported but the reports received were fragmentary. 
The withdrawal of from three to five litres of blood was found to 
afford appreciable relief by the elimination of toxic substances from 
the body, and the same quantity of normal saline solution was 
injected immediately afterwards in order to prevent heart collapse. 
Experiments on blood transfusion were contemplated but it is remarked 
that care has to be taken not to employ this method in areas suspected 
to harbour cases of infectious anaemia. Heart stimulants such, as 
caffeine, camphor, and digitalis are indicated. The affected animals 
should not be moved, but should be allowed absolute rest. It has 
also to be borne in mind that the convalescent stage may last a very 
long time. 

Fifteen species or varieties of ticks belonging to the family Ixodidae 
were found by the authors in Macedonia. Twelve of these were found 
in the adult stage on horses, viz., Ixodes ricinus, Ixodes hexagonus 
dardanicus P. Schulze, Hyalomma aegyptium aegyptium L., Hyalomma 
aegyptium impressum Koch, Hyalomma scupense P. Schulze, Alloceraea 
{Haemaphysalis) inermis Birula, Haemaphysalis cinnabarina punctata 
Can. et Fanz., Haemaphysalis otophila P. Schulze, Dermacentor 
reticulatus F., Rhipicephalus sanguineus Latr., Rhipicephalus bursa 
Can. et Fanz., Boophilus annulatus Say. 

The following six species were found on horses in the nymph stage : 
Ixodes ricinus (L.), Hyalomma scupense P. Schulze, Haemaphysalis 
cinnabarina punctata Can. et Fanz., Dermacentor reticulatus (F.), 
Rhipicephalus bursa Can. et Fanz., Boophilus annulatus (Say). No 
species of larva were found on the horse. The earlier stages of the 
ticks were generally to be found on the smaller animals, and the 
authors record the discovery of several of the above species in the 
early stages on the smaller animals. The morphological character¬ 
istics, accompanied by drawings, by means of which the above ticks 
can be identified are given. 

On horses affected with piroplasmosis only three species were found, 
viz., Hyalomma aegyptium aegyptium, Rhipicephalus bursa, and 
R. sanguineus. It is quite improbable that the first named of these 
ticks, which is found in tropical countries on a great variety of hosts, 
acts as a vector of the disease. On the other hand the evidence 
points to one of the two, or perhaps both, the Rhipicephalus ticks 
being incriminated, inasmuch as a representative of the same genus, 
— R. evertsi Neum.—has been proved to transmit nuttalliasis in the 
horse. It is likely that R. bursa, which was found in large numbers 
in the nymph stage on the horses, was the species particularly 
responsible. Transmission experiments were commenced in order 
to establish the identity of the transmitting ticks but unfortunately 
these were not completed. 

Dermacentor reticulatus was only found in the earlier part of the 
year (last on the 4th June) on horses, and only re-appeared in very 
small numbers in the late autumn. This species has been held to be 
the transmitter of B. caballi in Southern Russia. The frequent 
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occurrence of both Dermacentor and cases of babesiasis in the spring 
in Macedonia pointed also to a causal relationship. 

Some examinations of smears from infected ticks were made in 
order to demonstrate stages in the life-cycle of the piroplasms, but 
no definite result was obtained. 

The introduction of equine piroplasmosis into Germany is possible 
in two ways ; (1) by the introduction of infected ticks from Macedonia, 
capable of propagating in Germany, or (2) by the infection of the 
indigenous ticks on returned infected horses. These points are 
discussed at some length; the nature of the tick fauna in Germany 
is described. A number of transmission experiments were made 
with the commonest species of tick, viz., Ixodes ricinus, in Berlin, 
by du Toit from which it was concluded that it is very improbable 
that N. equi can be transmitted by these means [see this Bulletin, 
1919, Vol. 7, No. 3, p. 143]. 

Experiments on the transmission of B. caballi had not been 
completed. 

Walker (James). The Occurrence of Dourine (Slapziekte)) in South 
Africa. —Union of South Africa. Dept, of Agriculture. 5th and 
6th Repts. of the Director of Veterinary Research. 1918. April, 
pp. 189-206. 

In this paper the author describes investigations which led to the 
demonstration of dourine as an affection among horses in South 
Africa. 

In 1914, outbreaks w r ere first reported in Griqualand West and 
adjoining districts in the Cape Province, and these were afterwards 
stated to have caused considerable losses among several hundreds 
of horses, especially mares, during the succeeding two years. There 
was a good deal of evidence pointing to the transmission of the 
disease during coitus. The symptoms and lesions were said to resemble 
somewhat those of the so-called atypical form of dourine such as is 
observed in Canada. The disease was generally said to appear during 
periods of drought and particularly during the months of September 
and November, but cases were also seen when the veld was in fair 
or even good condition. Inoculation experiments with laboratory 
animals at first gave negative results. Further investigations bv 
the staff of the Laboratory (principally, Andrews, W. H.) showed 
that only stallions and mares were suffering from the disease, but 
no manifestations corresponding with the so-called “ plaques ” 
were observed. 

A very considerable number of attempts at transmission of the 
disease and demonstration of the trypanosome by inoculating horses 
and small laboratory animals with blood, serum, and material from 
the genital passages of affected animals proved fruitless until April 
1918, when blood from a mare suffering from pronounced symptoms 
Avas injected intraperitoneally into rabbits, guinea-pigs, white rats, 
white mice, an adult dog, and a pup; Trypanosoma equiperdum 
Avas subsequently discovered in a stained blood preparation from 
the pup. 

Prior to the demonstration of the parasite, serum had been \ for¬ 
warded to Watson’s laboratory in Canada for diagnosis by means 
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of the complement fixation test. The report was as follows:— 
Serum from nine horses which had a previous history, or showed 
symptoms, of the disease gave positive results in each case. Serum 
from three horses injected intravenously with blood and with serum 
from horses which had a previous history, or had shown symptoms, 
of the disease w y ere also reported as positive, although these three 
animals showed no clinical evidence of the disease at the time. Serum 
from three mares served by a stallion that had given a positive result 
to the complement test gave negative results, the explanation 
probably being that at the time of copulation this animal was no 
longer infected. Serum from four control horses gave negative 
results. 

The author then gives at length a somewhat disconnected account 
of the symptomatology and morbid anatomy of the disease. He 
concludes that the “ slapziekte ” of horses occurring in Griqualand 
West is identical with the dourine of Europe, Canada, and the 
United States of America. The difficulty of demonstrating the causal 
organism would correspond with the experience of European, 
Canadian, and other workers. 

It is also stated that the disease has recently been observed in 
South West Africa, and from the history it probably existed there 
prior to the commencement of the recent Military Campaign in that 
country. Investigations have not yet revealed whether the disease 
was introduced into the Union of South Africa from that territory 
or from overseas countries, whence in the past importations of horses 
were made into South Africa. 

Bassett-Smith (P. W.). The Infection of their Young by Trypano¬ 
some Infected Mothers. (Preliminary Report) — Jl. Trop. Med. 
<Se Hyg. 1919. Nov. 1. Vol. 22. No. 21. p. 198. 

Sergent (Et. and Edm.) and LhIsritier showed that passage of 
trypanosomes had taken place from the mother to the foetus in the 
case of two camels infested with T. berberum [this Bulletin, 1919. 
Vol. 7, No. 3, p. 137]. Lanfranchi also showed that T. brucei. 
rhodesiense, evansi, gambiense, and lanfranchii, can be transmitted 
through the milk of nursing mothers [this Bulletin, 1919, Vol. 7, 
No. 4, p. 1781. 

In rats used by the author for maintaining a strain of T. rhodesiense. 
young were in many cases bom alive ; the mothers lived from 9 to 14 
days after infection. On examination of the placental blood of one 
rat, in which the uterus was found to contain a number of well- 
developed embryos, trypanosomes were demonstrated. Smears from 
the liver of these embryos showed mature trypanosomes in moderate 
numbers. This was held to prove that the trypanosome can pass 
direct from the blood of the mother to the foetus. 

A guinea-pig that had been inoculated with a strain of T. gambiense 
obtained from an infected human subject gave birth to two young 
in apparently perfectly healthy condition 54 days after the inoculation ; 
the mother showed at the time large numbers of trypanosomes in the 
blood, but she suckled the young and they grew normally. "When 
these were 24 days old the mother was found to show trypanosomes 
in abundance and in both of the young guinea-pigs trypanosomes 
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were present in small numbers. In this case it was not possible to 
state whether the young had become infected in utero or by the milk. 

Bouin. La cocidiose intestinale du mouton au Maroc. [Intestinal 
Coccidiosis of Sheep in Morocco.]— Rec. Mid. Vit. 1919. Nov. 
15. Vol. 95. No. 21. pp. 617-619. 

Intestinal coccidiosis of sheep is a somewhat widespread affection, 
but it has not hitherto been recorded as occurring in Morocco. In 
that country, however, Velu, 1919 [this Bulletin, 1919, Vol. 7, 
No. 3, p. 147] described an outbreak of coccidiosis in a herd of 
goats, and recorded the existence of Eimeria zumi in cattle in apparent 
good health. 

In the outbreak described by the author the first cases showed no 
well-defined post-mortem lesion, but microscopic examination revealed 
the nature of the infection. The symptoms observed were those of 
a progressive anaemia running a comparatively rapid course, contrary 
to that described originally by Moussu and Marotel. As a rule the 
disease lasted from 8 to 10 days. The first signs were depression 
and dullness and diminished appetite ; then diarrhoea appeared with 
the passage eventually of very liquid faeces. The animal wasted, its 
mucous membranes became pale m colour and it could then no longer 
rise. The animal died usually without showing other symptoms. 

The outbreak occurred in a flock kept in good condition and com¬ 
prising about 500 sheep mostly about a year old, which were the only 
ones to become visibly affected. Almost all the diseased animals 
which remained with the flock died whereas those moved at the 
commencement of the disease on to fresh pastures recovered spon¬ 
taneously. The outbreak commenced towards the end of April; 
during May and June, 50 of the diseased animals died. 

The lesions were those of a haemorrhagic enteritis, usually affecting 
only the large intestine. In addition there were usually present on 
the surface of the intestine a more or less considerable number of 
very small white areas, smaller than pins’ heads in size, which were 
the enlarged Lieberkiihn follicles and contained coccidia in large 
numbers. The causal organism— Coccidium faurei, studied and 
described by Moussu and Marotel —could be found fairly easily in 
. the faeces of the animals but they were found more readily, in large 
numbers, by examining scrapings from the intestinal mucous membrane 
at the seats of the small white areas. 

Coccidia were found after considerable search in the faeces of the 
older animals in the flock that were in apparently good health, and 
they were thus carriers of the parasite. 

The only treatment employed was to change the pasture on which 
the flock was enclosed after its return each evening. After each 
change the mortality disappeared for a few days but subsequently 
re-appeared, if a further change of pasture was not undertaken. 

Sheather (A. L.). A Malarial Parasite in the Blood of a Buffalo.— 

Agricultural Research Institute , Pusa, Bull. No. 10, 1919: and 
Jl. Comp. Path. & Therap. 1919. Dec. Vol. 32. No. 4. 
pp. 223-229. With 2 plates (1 coloured), comprising 57 figs. 

The only record of the occurrence of malarial parasites in the blood 
of ruminants appears to be that of Bruce and his collaborators, who 
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found these parasites in two duikers in Nyasaland in 1913 : in one of 
these animals the infection set up an acute attack and the parasite 
was present in the blood for four days only, while in the other the 
infection took a chronic course, organisms persisting in the blood for 
a period of some months [see this Bulletin, 1914, Vol. 2, No. 1, p. 34]. 

In Sheather’s first case the parasite was found in blood smears taken 
after death from a “ plains ” buffalo utilised at the Muktesar 
Laboratories, India, for the preparation of anti-rinderpest serum. 
The animal was a male, 4 years old, bought in Bareilly in July 1918, 
and after having been kept in quarantine for a certain period it was 
subjected to the process of hyper-immunisation and bleeding usually 
practised in the production of anti-rinderpest serum. It died on 
the 8th December. For four days prior to death its temperature at 
times was markedly subnormal (6th Dec., 361° C.: on the day 
preceding death, 35° C.). While at the Laboratory it showed occasional 
slight rises in temperature, but there was no regular periodicity of 
fever. 

Examination of films made from the blood after death revealed 
what appeared to be a complete series of types of parasite in successive 
stages of development. These might be divided into three main types, 
viz., (a) small forms, (b) large forms, (c) dividing forms. The immense 
majority of the parasites were intra-corpuscular. 

Small parasites.—-The smallest parasites found were distinctly 
piroplasm-like in appearance, showing small rounded or slightly 
irregular pieces of chromatin, sometimes divided into two pieces, and 
a small amount of cell body which in some appeared to be solid and 
in others to contain a vacuole. They varied somewhat in outline 
but the majority were rounded, oval, or pear-shaped, and measured 
about 1/n in their greatest diameter. 

Large parasites.—These were for the mast part circular in outline 
hut a few forms were oval in shape, possibly due to distortion in 
spreading the film. The maximum diameter was about 6 fi. Most 
of the parasites appeared to contain a vacuole of considerable size 
occupying a central position in the cytoplasm, and in these organisms 
the chromatin was pushed to one side and formed a crescent-shaped 
mass along the margin of the cell. In other parasites the whole body 
took the blue stain (Romanowsky). The chromatin was either in 
a single piece or in two pieces, and was always somewhat loose in 
texture. A striking feature in these forms was the deposition of 
pigment granules which were either collected together into a single 
mass or scattered throughout the cytoplasm in different organisms; 
the granules were invariably rod-shaped and gave the impression 
of being crystalline. 

Between the so-called “ small ” and “ large ” parasites there were 
a number of transition forms ; the presence of a deep brown pigment 
granule could be detected in parasites measuring from about 3/x 
upwards. 

Dividing forms. -In parasites preparing to divide the chromatin 
became spread out throughout the cell body in the form of fine inter¬ 
lacing filaments. What is termed a condensation of the chromatin 
at a number of places among these filaments then took place and next 
the interlacing filaments entirely disappeared, leaving only the discrete 
chromatin particles, numbering from seven to fourteen, scattered 
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throughout the cell body. The cytoplasm then became divided into 
a number of pieces, each containing a chromatin particle, and about 
the same time the enclosing red corpuscle appeared to have burst. 
The small parasites thus formed were free to invade other cells. 
The pigment granules were set free in the plasma with the new brood 
of parasites. 

Leucocytes containing granules of pigment were encountered, 
and in a few instances leucocytes appeared to have ingested entire 
parasites. All three types of parasite were found free in the plasma. 
There were numerous examples of multiple invasion of cells, some 
of these containing up to five small parasites. 16 per cent, of the 
red corpuscles were found invaded. The small forms numbered 35 
per cent., the large forms 55 per cent., and the dividing forms 10 per 
cent, of the whole number. 

The blood showed many of the usual changes associated with 
anaemia, but it is possible that these changes might have been due 
to the withdrawal of just over two litres of blood for serum five days 
before death. 

Sheather provisionally suggests the name Plasmodium bubalis for 
the parasite. The different stages are well depicted in the coloured 
plate. 

Subsequently, a second case of malarial infection in a buffalo was 
discovered in a 2-year old male bought, also at Bareilly, on the 29th 
May. After a period of segregation it was utilised in the manufacture 
of anti-rinderpest serum up to the time of its death on the 12th 
September. During this period its temperature rose to from 39° 
to 40'6° C. on four occasions. Blood smears examined on the day 
after death showed the malarial parasites, the great majority being 
of the large type. Post-mortem examination failed to reveal any 
lesions which could be ascribed to the infection. A certain quantity 
of liquid blood was obtained from the jugular vein and used for the 
inoculation of six young healthy buffaloes in doses of 2 c.c. ; three 
were injected subcutaneously and three intravenously. No evidence 
of infection was detected up to the time of publication, but as the 
chromatin of the parasites found in the blood smears had very largely 
disappeared the parasites were probably dead when the blood was 
used for the inoculations. 

Kasai (Kutsuya) & Kobayashi (Rokuzo). The Stomach Spirochete 
Occurring in Mammals. — Jl. Parasitology. 1919. Sept. Yol. 6. 
No. 1. pp. 1-10. With 1 plate comprising 6 figs. 

“ Summary'. The stomach spirochete is an inflexible spiral with a 
straight longitudinal axis, the transverse section being an ellipse. It is 
provided with a flagellum at each end. 

" It takes stain very readily, compared with the other spirochetes, 
not only by the basic anilin dyes commonly used for the staining of 
bacteria, but by iron hematoxylin. 

“ Its movement is comparatively active and very simple, progression 
being only forward and backward in a straight line. 

“ This organism was detected in forty-three out of forty-nine dogs, 
in eight out of thirteen cats, in one out of thirty-eight wild rats and in 
every one of thirteen monkeys, but was absent in twenty rabbits, fifteen 
guinea-pigs, ten white rats, fifteen mice and fifteen field voles. 

Its domicile is the stomach, especially the fundus gland. 
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“ It is readily soluble in saponin, sodium taurocholate and bile. It 
is also liable to putrefaction. 

“ The introduction of Balvarsan into the stomach is easily capable 
of sterilizing the spirochetes domiciling there. 

“ The organism is readily transmitted to the Btomaoh of the rat or 
mouse, but transmission to the normal rabbit or guinea-pig is very difficult. 

“ If, after a certain interval, a rabbit previously infected with the 
spirochete be again inoculated with the virus fixe, the stomach of the 
host, at autopsy performed a week after inoculation, shows a distinct 
increase of spirochetes and a remarkable haemorrhagic inflammation 
in the mucosa. The same result was obtained in guinea-pigs previously 
infected with scarlet fever or measles after subsequent feeding with this 
spirochete.” 


Laveran (A.) & Franchini (6.). Sur les Flagell6s parasites de 
quelquss Insectes et sur les infections qu'ils penvent prodnlre 
chez les sonris. — Bull. Soc. Path. Exot. 1919. Nov. Vol. 12. 
No. 9. pp. 665-674. With 2 figs. 

These authors have already shown that it is possible to produce 
disease in white mice by inoculating them intraperitoneally or by 
feeding them with the contents of the digestive tract of certain insects 
infested by various flagellate protozoa [see this Bulletin, 1914, Vol. 2, 
No. 2, p. 93 & No. 4, p. 193; 1915, Vol. 3, No. 3, p. 101; 1919, Vol. 7, 
No. 3, p. ]. Methods were described by means of which pure cultures 
of the flagellates could be obtained for inoculation. In this paper 
the authors describe work of a similar nature upon the flagellates 
of the dog flea (Herpetomonas ctenocephali) and sheep ked or “ tick ” 
(Crithidia mdophagi). Out of 16 mice inoculated with cultures of 
these two flagellates nine died naturally or were killed when showing 
severe symptoms of disease. The degree of severity of the disease 
depended upon the age of the mice, young ones being most susceptible. 
The symptoms were more or less the same in the case of both 
parasites and were manifested by the appearance of a few leishmaniform 
protozoa, either free-lying or intra-corpuscular, in the blood of the 
mice. In the case of slight affections the parasites did not multiply 
and disappeared fairly rapidly. In severe forms the number of 
parasites increased whilst at the same time marked anaemia, increased 
respiration, diminished appetite, loss of condition, and, in many 
cases, diarrhoea were noted during the later stages. On post-mortem 
examination the liver and spleen were found to be increased in size. 
In stained smears from the liver fairly numerous leis hmanif orm 
parasites, elongated parasites resembling herpetomonas, together 
with, sometimes, short flagellates, were observed. In smears from 
the spleen leishmaniform parasites were found more rarely than in 
the liver. In smears from the lung and bone marrow they were still 
rarer. 

Infections were also set up by inoculating mice intraperitoneally 
with blood, liver, or spleen pulp of the mice infected with the cultures. 
There was no evidence to show that the flagellates became exalted 
in virulence in the course of transmission through mice. Mention 
is made in the course of the paper regarding the curious corkscrew 
shaped form assumed by the flagellates from the dog flea according 
to Chatton in Tunis, and held by him to differentiate this parasite 
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18 


Diseases dm to Metazoan Parasites. [March 30, 1920. 


from Leishmania donovani and tropica. The presence of these forms 
was corroborated by the authors but they were only rarely found 
in cultures taken from the dog fleas of Paris. Encysted forms were 
found in cultures from the dog flea and mouse flea. 


DISEASES DUE TO METAZOAN PARASITES: 

Theiler (A.). A New Nematode In Fowls, having a Termite as an 
Intermediary Host. [Filaria gallinarum (nova species).].— 
Union of South Africa, Dept, of Agriculture. 5th and 6th Repts. 
of the Director of Veterinary Research. 1918. April, pp. 695-708. 
With 1 plate. 

Some years ago Theiler received from a farmer in the Orange Free 
State a number of small nematode worms which had been obtained 
from a large white ant called the “ Houtkapper.” This farmer 
stated that by dropping the ants into hot water the abdomen of some 
of them burst and the worm was extruded, and inasmuch as his 
sheep were badly infected with wire-worms at the time he thought 
that there might be some connection between the worms. Such a 
connection had, of course, to be excluded, but it was evident that the 
worms represented a larval stage in the life history of some nematode 
parasite. Since termites are eaten by many birds and probably by 
all insectivorous ones the host had to be looked for amongst them. 
On many farms it was the custom to dig up the nests of termites and 
allow chickens to feed oYi the exposed insects. On making a search, 
infected termites were soon discovered especially in the neighbourhood 
of a Kaffir kraal near the Onderstepoort Laboratory, where fowls 
were r unnin g loose. Since Kaffir fowls have to look for their food 
in the veld, their droppings are spread all around the kraals and 
fields and serve as food for the termites, (which were identified as 
Hodotermes pretoriensis Fuller). An infected “ worker ” could 
easily be picked out from a number of non-infected ones on account 
of its distended abdomen which gave the insect a somewhat balloon¬ 
like appearance. When such an abdomen was broken a larva 
wriggled out and often a worm 20-30 mm. long was observed to come 
out of the abdomen of a termite not more than 8*5-13 mm. long by 
2* 7-4* 2 mm. broad. No so-called “ soldiers ” were found infected 
with the larval nematode. 

Experiments were then made in order to rear the imago belonging 
to the larva and this was done by feeding fowls (known to be free 
from worms, incubator bred, and fed on specially cooked food), on 
several occasions with termites collected on a Kaffir kraal. Out of 
the 10 chickens thus fed with infected termites nine developed adult 
nematodes, all belonging to the same species. Out of 14 controls 
not fed with infected termites none were found to contain the specific 
adult nematode. Ten of these were specially cared-for chickens 
reared in the same way as the above, and no nematodes at all were 
found in them. Four free-running old hens taken from the yard 
in which these chickens were bred were found to harbour nematodes 
of a different species (Heterakis). This result was expected as the 
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above species of termite was not present on the ground on which 
the old hens were running. 

In another experiment three sets of chickens all of the same brood 
and reared and fed alike were used; one set of three chicks received 
larvae liberated from the termites, the second set of three the infected 
termites, while a set of six served as controls. In these tests positive 
results were again obtained, the larvae fed free or in termites developed 
to adults, all belonging to the same species. 

The author then gives a full description of the morphology of the 
worm. The body of the adult was cylindrical, filiform, and attenuated 
at both ends. It varied from 60 mm. to 110 mm. in the case of the 
female and from 28-40 mm. in the case of the male. As regards the 
evolution of the worm, it is stated that the mature eggs contained 
fully developed embryos and possessed a thick sheath indicating that 
hatching is not likely to take place within the evacuated faeces. 
Such eggs when put up for cultivation in flasks in the usual way did 
not develop larvae, and it is thus assumed that the termites swallow 
the eggs and that the eggs hatch in their bodies. The larvae examined 
showed a common structure indicating that they all belonged to the 
same stage, viz., the second larval stage. The larva thus undergoes 
one moult only in its intermediate host and reaches the definitive 
host in its second stage, before it has undergone the second moult. 
It was calculated that the second moult occurred in the fowl from 
5 to 8 days after feeding, and the third within about three weeks 
and evidence of sexual differentiation was then observed, while what 
is regarded as a fourth moult was observed still later. It is suggested, 
however, that the third and fourth moults may only be an earlier 
and later stage of one and the same, viz., the third moult. It is 
probable that the fourth moult, which is required in the case of the 
half parasitic nematodes (Haemonchus, Trichostrongylus, Ankylosto- 
mum) is suppressed in the case of this filarial parasite. 

Ackert (James E.). On the Life History of Daoainea tetragon. 

(Molin), A Fowl Tapeworm. — Jl. Parasitology. 1919. Sept 

Vol. 6. No. 1. pp. 2S-34. 

“ Summary. Flies trapped at poultry yards infested with Davainea 
tetragona (Molin) and other tapeworms were given (many alive) to young 
chicks reared in a screened house. The food of all controls was free 
from animal tissues. 

“ In two months the ohicks were examined ; three contained mature 
tapeworms, several with embryos. The twelve oontrol chicks were free 
from parasitic worms. 

“ Flies eat both onchospheres and *egg masses of J). tetragona, and 
neither when ingested are lost by regurgitation, or passed through the 
digestive tract unaltered. 

“ As common house flies from infected poultry yards constituted the 
only difference between the food given to the experimental chicks and 
that fed to the control chicks, evidently D. tetragona may be transmitted 
from one fowl to another by M. domestica." 

Gu[t]berlet (John E.). On the Life History of the Chicken Cestode, 

Hymenolepis carioca (Magalhaes). — Jl. Parasitology. 1919. Sept. 

Vol. 6. No. 1. pp. 35-38. With 1 plate comprising 6 figs. 

“ The problem of tapeworm infestation in chickens has received some 
attention during the last few years. The investigations being carried 
out at present are chiefly those with regard to the life cycle of the various 
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forms. Of the six species found in the United States three have been 
demonstrated experimentally. Davainea proglottina (Davaine) was trans¬ 
mitted experimentally to chickens through the slug, Umax cinerus 
Lister by Orassi and Rovelli (1889, 372; 1892, 86). This species has 

been reported from only a very few localities in this country. Choan- 
taenia infundibulifomiin (Goeze) was transmitted through the common 
house fly, JIusca domestica Linn, by the writer (Gutberlet 1916a, 235 ; 
1916b, 30). Davainea cestieillus (Molin) has also the house fly, Musca 
domestica Linn., as its intermediate host (Ackert 1918, 41). 

“ Recently, the writer has demonstrated experimentally that the 
stable fly, Stomoxys calcitrans Linn., may transmit to chickens another 
tapeworm, Hymenolepis carioca (Magalliaes 1898). The chickens used 
in these experiments were hatched in an incubator and placed as soon 
as coming from the eggs in insect proof cages. Great care was taken 
in feeding the birds so that no insects entered the cages or were given 
to the birds with the food. .The chicks were fed on grain and a small 
amount of green food which was carefully inspected. . . .” 

Stewart (F. H.). On the Life History of Ascaris lumbrieoidee , L. 
Part IV. — Parasitology. 1919. Oct. Vol. II. Nos. 3 & 4. 
pp. 385-387. 

Reference to the author’s previous communications on this subject 
may be found in this Bulletin [1918, Vol. 6, No. 2, p. 97]. 

Confirmation of his feeding experiments with Ascaris eggs upon 
rats and mice was furnished by Ransom and Foster [this Bulletin , 
1919, Vol. 7, No. 4, p. 198]. 

These authors subsequently made further attempts to infect pigs 
with A. suilla, but with negative results, probably, it was suggested, 
on account of the fact that the pigs employed were several months 
old. Later, however, they administered ripe eggs to a pig two weeks 
old and it died seven days later and larvae measuring from 0‘7 to 1*2 
mm. long were found in the lungs, trachea, and pharynx. 

In this paper Stewart details three further experiments performed 
on young pigs. The first two sucking pigs, aged four days, were 
each administered about 22,000 ripe eggs of A. suilla. On the eighth 
day after the treatment both showed signs of pneumonia. One was 
killed on the 14th day; no larvae were found in the trachea or in a 
fragment of lung; they were, however, numerous in the small 
intestine, caecum, and rectum, and Wasured from 2'4 to 3 8 mm. in 
length. The second pig was killed on the 19th day after infection; 
the alimentary tract was found to contain no larvae. 

A pig two months old was found to be passing Ascaris eggs in its 
faeces. It was treated with santonin and four days afterwards its 
faeces contained no eggs. When it was 2£ months old about 50,000 
ripe Ascaris eggs one month old were administered to it, The pig 
was killed 31 days after this infection and no worms were found in 
its intestine. 

In these experiments the vitality of the eggs was controlled by feeding 
samples also to rats. A description is given of the anatomy of the 
larva obtained from the intestine of the pig 14 days after infection. 

Yoshida (Sadao). On the Migrating Course of Ascarid Larvae in the 
Body of the Host.— Jl. Parasitology. 1919. Sept. Vol. 6. 
No. 1. pp. 19-27. 

In this paper the author describes experiments performed with the 
object of ascertaining the exact course of migration of Ascaris larvae 
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in the host. His previous experiments were summarised in the 
preceding number of this Bulletin [p. 196]. 

Two sets of experiments were made (1) by injecting larvae into the 
body of the animal, and (2) by feeding with ripe eggs. In the first 
set the migratory power of the larvae was examined chiefly and in 
the second the natural course of migration was observed. The larvae 
were obtained by triturating and extracting infested liver or lungs. 

It was found that larvae injected into the pleural cavity of guinea- 
pigs penetrate into the lungs directly and those injected into the 
abdominal cavity penetrate into the liver or pierce the diaphragm 
to enter the pleural cavity, and thence reach the lungs. These results 
demonstrated the great power the larvae possessed for boring through 
various tissues. It is possible that some of the larvae may reach 
the lungs by way of a blood vessel but appearances indicated that the 
majority proceed directly by piercing the diaphragm. 

The results of a considerable number of feeding experiments on 
guinea-pigs showed that larvae hatched out in the intestine immediately 
proceeded to the abdominal cavity by piercing the intestinal wall. 
They then wandered about freely in the peritoneal cavity, entering 
the liver, spleen, pancreas, or kidneys, while others pierced the 
diaphragm to enter the pleural cavity, finally entering into the lung 
from its surfaces. Thus, it is believed that the larvae migrate in 
every direction boring through various organs or tissues by means 
of their own power of piercing and are not carried along passively 
by way of the blood vessels. The liver and the other organs in the 
peritoneal cavity are not considered to be necessary or important 
organs to be passed through. The lungs are the only essential organs 
to be traversed by the larvae in the course of their development. 
In this organ their stay is longer than in any other, and their develop¬ 
ment is rapid, and they reach a length of from 17 to 2 mm. (in 
guinea-pigs). They then migrate to the mouth cavity through the 
trachea, and afterwards pass down the alimentary canal to the in¬ 
testine of the host. 

Bull (Lionel B.). A Contribution to the Study of Habronemiasis; 
a Clinical, Pathological, and Experimental Investigation of a 
Granulomatous Condition of the Horse—Habronemic Granuloma.— 

Trans. Roy. Soc. South Australia. 1919. Vol. 43. pp. 85-141. 
With 3 plates comprising 8 figs. [Reprint.] 

In 1916 Bull recorded the occurrence in Australia of a granuloma 
which, in his experience, was most frequently found affecting the 
external genital organs of the horse, and which was attributed to 
invasion with a larval nematode, Habronema [see this Bulletin, 1916, 
Vol. 4, No. 4, p. 166]. In the present communication records of 
further observations and experiments are given, and as the result of 
an investigation into the life histories of the three species of Habronema 
found in the stomach of the horse, and experiments upon the causation 
and nature of the tumours the views originally put forward by the 
author are considerably modified. Since the disease was first recorded 
as occurring in Australia, Lewis and Seddon have recorded the 
occurrence of the condition in the region of the conjunctiva in horses 
in Victoria. [See this Bulletin, 1918, Vol. 6, No. 3, p. 169.] 
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[Further references to literature on this subject may be found in 
this Bulletin 1916, Vol. 4, No. 3, p. 102 (Descazeaux and Railliet 
on “ Esponja ” in Brazil), 1917, Vol. 5, No. 4, p. 248, and 1918, 
Vol. 6, No. 3, p. 171 (Van Saceghem, Granular Dermatitis of Equines 
in the Belgian Congo).] 

The growths described by the author were met with in the northern 
parts of Victoria and in South Australia, and they appeared to be of 
more common occurrence in the latter territory. They were seen to 
appear fairly suddenly during the summer and autumn months of 
the year in stable-fed animals, and a large proportion of the cases 
comprised stallions kept in the stable for longer periods than ordinary 
working horses. The growths were found most frequently upon the 
glans penis at the urethral orifice, but also quite commonly on the 
sheath. Sometimes they were found on the limbs. The clinical 
course of the disease and the structure of the growths are again 
referred to. 

In order to determine the species of larva found in the growths it 
became necessary to learn more regarding the life histories of the 
three species of Habronema found commonly in the stomach of 
horse. A number of observations in this connection were made, the 
salient points of which are as follows :— 

“ Habronema muscae was found to pass through its larval stages in 
Musca domestica , but showed no development in Stomoxys calcitrant. 
H. megastoma was found to possess a similar life-history. 

“ II. microstoma was found to pass through its larval stage in S. calci- 
trans , and show sometimes an aberrant development in M. domestica. 

“ The larvae of H. muscae and II. megastoma were found to possess 
very similar appearances. H. megastoma was usually slightly shorter 
than H. muscae , possessed a longer pharynx and a shorter anterior 
oesophagus, and the nerve ring was situated nearer the anterior end than 
in H. muscae. Both species of larvae possessed longitudinal ridges in 
the cuticle. 

“ It is doubtful if these small differences in the appearances of the 
two larvae would prove sufficient for the purpose of differentiating larvae 
taken from granulomata, as in this case the larvae usually show some 
retrogressive changes and examination is more difficult. 

“ Larvae of II. microstoma were found to be shorter than the larvae of 
the other two species, and the absence of longitudinal ridges in the 
cuticle offers a means for absolute differentiation between this larva 
and those of the other two species. 

“ Escape of the larvae from the proboscis of flies was found to depend 
upon rupture of some portion of the organ, probably the thinner cutaneous 
membrane on the interior surface of the labium. When this rupture 
was produced artificially the larvae rapidly made their escape into any 
moisture at hand, provided the temperature was sufficient to produce 
activity in the larvae. The escape of larvae from the proboscis under 
natural conditions was not demonstrated. 

“ The larvae when developed into the filial stage migrated to the head 
and proboscis. This may suggest that the larvae abandon the inter¬ 
mediate host in somewhat the same manner as Filaria larvae do, but. 
observations do not lend support to this suggestion. The migration to 
and situation in the proboscis of flies seems to be a common feature in 
the development of Nematodes. For example, Patton and Cragg (1913) 
have observed the development of the embryos of a species of Oxyuris in 
Musca nebulo. The embryos are ingested by the fly larvae, and the 
worms undergo their evolution in the pupae. * When the flies hatch out 
they are infested with adult parasites, which cause paralysis of the 
proboscis on account of their accumulation in this situation. 

“ The larvae apparently do not possess the power of penetrating the 
structures in the proboscis of flics. Rupture of the proboscis appears 
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to depend upon the pressure exerted by the larvae, which pressure would 
be in direct proportion to the number of larvae present and their activity. 
Nor do the larvae appear to be capable of penetrating other objects 
such as filter paper. 

“ Larvae do not appear to live in saline solution, horse serum, or 
water for longer than two or three days, and rarely as long as seven 
days. The longevity of the larvae outside the body of the fly may 
depend to some extent on the period of time elapsing between their 
development into the final stage and their escape or removal from the 
proboscis. 

“ Observation on the worm embryos suggest that these normally do 
not leave the egg-membrane, and their rdle is a passive one.” 

A number of experiments are then described in which attempts 
were made to reproduce the granulomatous condition in horses by 
artificial infestation with the above three species of larvae. Pre¬ 
liminary tests of this kind were made with H . muscae and megastoma 
in 1916 and 1917, but the results proved somewhat disappointing, 
probably because the larvae were kept in saline solution before they 
were used for inoculation. In later experiments larvae were either 
allowed to escape from the proboscis directly into the tissues of 
experimental animals or a mixture of equal parts of normal serum 
and saline was used as a medium of inoculation. The results of 
these experiments are summarised as follows:— 

“ Experiments have shown that larvae of H. microstoma are capable 
of making their way into the subcutaneous tissues of the horse through 
an incised wound in the skin. A certain number of these larvae appear 
to be rapidly destroyed and removed by phagocytes. Others are not so 
rapidly destroyed, when they produce a necrosis of the surrounding 
tissue and cells. As the larvae disappear they do not appear to leave 
any worm canals in the necrotic areas. In the experiments a tissue 
reaction was produced which is essentially the same as that seen in 
granulomata occurring under natural conditions. No granulomata were 
produced after allowing flies to bite the horse. When larvae were added 
to a lightly scarified area of skin they appeared to be incapable of 
penetrating the tissues ; at least no tissue reaction which might suggest 
such a penetration was produced. 

“ Larvae of H . muscae possessed the power of making their way into 
the subcutaneous tissues, but only a very slight tissue reaction was 
produced, and this quickly disappeared. When they were added to the 
conjunctival sac they produced no reaction. The larvae did not appear 
to be capable of penetrating the lightly scarified skin, nor the moistened, 
uninjured skin. 

“ Larvae of H. megastoma produced a typical granuloma in one animal, 
but failed to produce the same reaction in the other animal. The 
microscopic appearances of the granulomata produced were exactly 
similar to those seen in lesions occurring under natural conditions. 
Those larvae that were not rapidly destroyed and removed produced 
typical necrotic areas in which the degenerating larvae persisted for 
some time, and after their disappearance very definite worm canals 
were produced. The lesion, however, did not posses a marked chronicity. 
The larvae produced a conjunctivitis in both animals. They did not 
appear to be capable of penetrating the moistened or scarified skin. 

“ The granulomata produced with larvae of both U. microstoma and 
H . megastoma were comparatively small, and showed little chronicity. 
Likewise, the conjunctivitis produced by the larvae of II. megastoma 
was not of a very severe character. The larvae of H. megastoma , when 
they produced a granuloma, appeared to be better preserved than those 
of H. microstoma found in the granulomata produced by the latter. 

“ Under the conditions of the experiment the embryos of all three 
species appeared to be incapable of penetrating the skin of the horse. 

“ In these later experiments the results obtained in the preliminary 
experiments were confirmed, viz., larvae of H. muscae produced no 
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conjunctivitis and no typical granuloma in the skin, and the larvae of 
H. megastoma produced no typical granuloma in the skin of the pony. 

“ The experiments ha\4 shown that the larvae of all three specieB are 
capable of making their way into the subcutaneous tissues when 
the injury in the skin has been deep enough to include the corium. 
This migration in the tissues is probably assisted by the oedema present. 
The larvae, however, do not migrate for any great distance from the 

S oint of entry, in the experiments only up to about 1 cm. The larvae 
o not appear to be able to penetrate the tissues when the injury is 
confined to the superficial epithelium. 

“ Considering the number of larvae inoculated, the number of necrotic 
areas produced was small. This appears to be explained by the probable 
escape of some of the larvae, but more particularly by the early destruc¬ 
tion of some of the larvae. Tissues removed from five to six hours 
after inoculation with larvae have shown the larvae surrounded by 
neutrophile leucocytes, which attack and apparently quickly remove 
them. Some of the larvae, however, appear to offer more resistance 
or attract few or no neutrophile leucocytes. The neutrophile leucocytes 
are not found in the tissues removed from five to seven days after 
inoculation. The fact that certain larvae of the same species appear 
to offer more resistance to the attack of neutrophile leucocytes, or show 
less positive chemotaxis, leads one to expect that certain strains or 
varieties of the same species would be more likely to produce granulomata 
under natural conditions.” 

In discussing the above results the author states: “ That these 
larval nematodes are the cause of the granulomatous reaction there 
appears to be no possible doubt.” An analysis of the histological 
changes which would bring about the formation of the naturally 
occurring tumours is then given. 

The author next gives a description of some specimens of the so- 
called “ swamp cancer,” a condition affecting horses in the northern 
or tropical portions of Australia. The condition, it is stated, is 
undoubtedly a granuloma due to a reaction of the type most commonly 
seen in animal tissues that have become invaded by some larval or 
adult verminous parasite. No larvae, however, could be found in 
the tissues, but the histology of the lesions affords strong presumptive 
evidence that they were identical in origin with those attributable 
to Habronema larvae. Lewis, who published observations and 
experiments on this condition in 1914 stated that the lesions occurred 
on those parts of the body commonly attracted by Stomoxys calcitrans, 
but thought that it was improbable that swamp cancer was due to a 
verminous infection, although he had noted an eosinophilia in them. 
Bull regards the species responsible as being possibly H. microstoma , 
in which case it would most probably be introduced into the tissues 
by iS. calcitrans. Reference is made to the descriptions of the occurrence 
of similar granulomata variously named “ summer sores,” “granular 
dermatitis, “ estival sores,” “ granular sores,” and “ esponja,” 
in countries outside Australia. 

Swamp cancer appears to be a very common condition in the Solo- 
man Islands (in the Pacific Ocean, lat. 7° S. long. 158' E.). A number 
of specimens were supplied to the author for examination by Scott 
(John) with the following information:—About 75 per cent, of the 
horses suffer from a form of swamp cancer, which attacks the pasterns 
only. The tumours vary in shape and size from those showing a 
flat raised surface with a diameter of about 1 inch to those showing 
a rounded surface and a size somewhat larger than a cricket ball. 
The lesions do not appear to cause the animal any pain. They are 
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very chronic, may last for years, and do not show any particular 
seasonal incidence. The animals for the most part are grass fed, 
work through the day, and are turned out in the horse paddock at 
night. Horses running at pasture appear to be affected in about 
the same proportion as those at work; the horses are mostly used 
for saddle work. The district is comparatively dry but is subject 
to very heavy dews. The area is threaded with tidal lagoons, usually 
•closed at the mouth. Horses having no access to swamps or water 
holes are commonly affected. The macroscopic and microscopic 
appearances of the tumours are very similar to those of Habronema 
granulomata in Australia, and the larvae found in the lesions bore 
the same characteristics as those found in Australia and elsewhere. 
It is considered a point of interest that the animals were not kept 
at any time far distant from human habitations so that one would 
expect to find Musca domestica in numbers in their surroundings. 

The author also refers to the description of a condition affecting 
horses known as “ leeches ” in North America, and “ bursattee ” or 
“ bursati ” in India. 

Inasmuch as all these growths have been known for many years 
under various local names the author considers that, now the cause 
•of the affection has been determined, it has become necessary to 
introduce a more specific designation. Railliet introduced the term 
cutaneous habronemiasis (habronemose cutanie). The term habrone- 
miasia has, however, been already reserved for an infection of the 
stomach of the horse by one or all three species of the genus Habronema; 
in this infection the larvae develop into adults, which become asso¬ 
ciated with the mucous lining of the stomach or with the submucosa, 
and the term would include any other phenomena incidental to the 
infection. In the cutaneous growths described above, however, there 
is nothing to show that the larvae ever develop as far as the adult 
stage. The author, therefore, prefers to use the term “ Habronemic 
granuloma ” as the designation of the granulomatous condition 
arising after the invasion of the external mucous membranes or 
■cutaneous tissues by larvae of the genus Habronema. 

Kawakami (Zen). Uber die “ Sunsfuto ” Krankheit des Pferdes. 

[On the “ Sunefuto ” Disease of Horses.]— Verhan. der Japan. 

Path. GeseUsch., Tokyo. 1918. Apr. 2-1. Vol. 8. pp. 122-123. 

In the southern part of Japan, especially in the Province of Satsuma 
■and Higo, there occurs a particular form of enzootic disease in horses 
known to the natives as “ Sunefuto ” disease. The word Sunefuto 
means an enlarged or thickened leg, and the symptoms are said to 
correspond with those of the various conditions termed in England 
“ milk leg ” or “ big leg.” Sixteen cases of the disease were examined 
by the author. The symptoms usuaUy commenced with shivering 
and risg of temperature and the pulse was markedly accelerated 
and the appetite diminished. As a rule, one hind leg became swollen 
and in a minority of cases both hind legs were affected. The inguinal 
lymphatic glands were distinctly enlarged and painful. After a few 
days the swelling of the glands and of the hind leg gradually decreased. 
Usually these symptoms recur frequently and as a result a chronic 
thickening remains in one of the hind legs. 
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The author claims to have discovered the cause of the disease in 
the circulating blood of these animals in the shape of a characteristic 
microfilaria, which is clearly visible after staining with Giemsa. 
The organism was 6-7 m (mm. ?) long by 2u broad; at two points 
situated at a distance of one third and two thirds of the total length 
from the anterior end are to be seen two deeply stained compact¬ 
looking bodies. The worm is pointed at both ends and appears dotted 
all over its surface with a series of very fine points. In fixed prepara¬ 
tions the microfilariae are curved or horse-shoe shaped. Morpho¬ 
logically these organisms show very distinct differences from the 
larvae of Filaria papillosa. They show considerably more resem¬ 
blance to the larvae of the filaria w r hich is found parasitic within 
the eyeball of horses and has often been wrongly termed Microfilaria 
papillosa by veterinarians. The organism in particular shows a 
very close resemblance to the microfilaria of Rheindorf. No 
description could be found in the literature, however, which corre¬ 
sponded completely with that of the parasite found in the disease 
under consideration. 

In order to control his investigations the author examined 115 
apparently healthy horses in the above Provinces. Microfilariae 
were observed in five cases. 


Veglia (Frank). Chemotherapy of Haemonchosis in Sheep. — Union 
of South Africa, Dept, of Agriculture. 5th and 6th Repts. of the 
Director of Veterinary Research. 1918. April, pp. 377-482. 

Reference has already been made to the author’s preliminary 
investigations upon wore worm infection in sheep [see this Bulletin,. 
1917, Vol. 5, No. 1, p. 30]. In the course of that work the 
morphology and life history of the worm was studied with great 
minuteness with the object of obtaining information that might be 
useful in devising rational methods of treatment, both preventative 
and curative. It was stated in the paper that researches bearing 
upon the control of the infection had already been started, and the 
comprehensive series of experiments, which eventually led to the 
discovery of what is considered to be an easily applicable and highly 
effective mode of treatment, are detailed in the present papfer. It is • 
impossible to discuss with justice even the outlines of the very 
numerous experiments undertaken in the course of this work, and 
thus merely the author’s general conclusions are summarised. 

Passage of drugs through the alimentary canal of sheep. —In this 
connection, experiments were undertaken with the object of finding 
out, (a) the distribution of the contents of the four divisions of the 
stomach after feeding and after varying periods of fasting, (b) the 
distribution of staining reagents and arsenical compounds along the 
alimentary tract after administration by the mouth, (c) the influence 
which the position of the sheep during dosing has upon the passage 
of drugs, (d) the distribution of drugs in the digestive tract after 
dosing as gauged by that of colouring agents administered sim¬ 
ultaneously, (e) the distribution of colouring agents after having 
been ingested by the sheep voluntarily, and (f) the distribution of 
drugs along the alimentary canal as indicated by chemical analysis. 
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It would appear from these results that 30 minutes after swallow¬ 
ing from 10 to 140 c.c. of liquids they are to be found almost entirely 
in the anterior dorsal blind sac of the rumen and in the reticulum. 
After having been swallowed voluntarily the liquids likewise pass 
into these chambers. It seemed as if the passage of liquid directly 
from the oesophagus into the abomasum (observed in only 14 per 
cent, of the cases) were an accidental occurrence probably due to 
the forced swallowing only. When a soluble powder is administered 
it is frequently moistened in the mouth and passed undissolved into 
the anterior dorsal blind sac of the rumen and into the reticulum; 
sometimes the drug was found close to the passage into the omasum, 
especially when the sheep was considerably excited on account of the 
forced administration. However, in the majority of cases, and 
invariably when the sheep licks the powder, it is dissolved in the 
saliva and the solution passes along in the same manner as liquids.. 
When the drug is administered in pill form the pill, if not masticated, 
falls also into the reticulum. A pill was never found directly in the 
abomasum. Not rarely the pill passed into the pharynx and was 
retained for a considerable time and then spat out. A pill made 
with acacia gum is generally found dissolved in 15-20 minutes after 
ingestion. 

When the contents of the rumen are normal in volume (about 
2,000 c.c. or over) and in consistency (semi-solid) the revolutions of 
this organ draw away clumps of ingesta with portions of the drug 
from the anterior dorsal blind sac, and the material is then carried 
along the dorsal curvature, the posterior dorsal blind sac, the ventral 
curvature, and is finally mixed with the central portion of the rumen 
content. When the contents are scanty (under 1,500 c.c.) and of a 
fluid nature the drug is sometimes mixed immediately with the contents 
of the reticulum and rumen,—the anterior dorsal blind sac in these 
cases is collapsed or distended by gas, or sometimes the solid drug 
falls into the reticulum only, where it remains for hours. Otherwise 
one hour after having been ingested the drug is mixed up with lumps 
of material in the rumen or uniformly mixed with the entire bulk ; 
the open sulcus omasi is usually also stained and sometimes portions 
of the drug may have started to find their way into the. abomasum. 
In from H to 2 hours a fair amount of the drug may have reached 
the abomasum. After 2 hours (in 50 per cent, of the cases) the drug 
is found to be uniformly mixed with the stomach contents from 
the rumen to the abomasum. In a few cases the solution was found 
to be more concentrated in the abomasum than in the rumen inasmuch 
as half of the dose given may be found in the former organ. The 
substance given was present in traces or in moderate amount even 
in the jejunum (magenta) and in the large intestine (arsenic). In 
3 hours the drug was found to have reached the jejunum in one half 
of the cases recorded and in one case traces were found in the large 
colon. In 4 hours, dyes were always found to be uniformly distributed 
in the four divisions of the stomach and were also present in the 
majority of cases in the jejunum (magenta); at this interval, arsenic 
was found in the large intestine. After 5 hours the drug was found 
diluted from the rumen to the ileum and frequently traces were 
present in the large intestine (magenta-arsenic). In from 8 to 10 
hours, in the case of sheep kept without food or water, dyes were to 
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be found from the rumen to the abomasum, but the highest concen¬ 
tration was found in the reticulum. Drugs that were not easily 
absorbed could be found in moderate amount in the large intestine. 
In the case of arsenic more than half the dose administered was 
found after this interval in the rumen in 50 per cent, of cases, while 
in 34 per cent, the bulk of the dose was found in the abomasum or 
absorbed into the system. In 12 hours the portion of the drug that 
was previously in the reticulum was found to have already gone 
through the abomasum and the part that had remained in the rumen 
was slowly pushed along the alimentary tract in a weak solution. 
The abomasum then contained a weak fairly constant solution of 
the drug (arsenic). In some sheep such as those affected with 
diarrhoea, in which arsenic is for the most part not absorbed in the 
small intestine, a considerable part of the drug may be present in the 
. large intestine. After 21 hours a considerable amount of the drug i3 
still found stored in the rumen and reticulum, the remaining portion 
of the digestive tract contains throughout a weak solution of the 
drug. Part of the substance administered is to be' found in the 
system (arsenic) and part will have been passed out with the faeces 
(magenta-arsenic) and with the urine (arsenic). In 48 hours, when the 
sheep have been starved during the first day and put on a normal 
diet during the second, staining substances and arsenic may still 
be found in the rumen and colon and in the remaining portions of 
the alimentary tract only traces of the drug are found. 

It was found that when the dose was repeated on the following day 
the main features in distribution of the drug were thereafter very 
similar to those after the administration of the single dose. In three 
days the highest concentration of the drug was again detected in 
the rumen and colon. It would appear that when the function of 
the abomasum and the intestines is not greatly disturbed easily 
observed drugs such as sodium arsenite are for the most part passed 
into the system through the mucous membrane of the abomasum 
and jejunum. It is only in cases of abnormal stimulation of the 
alimentary canal as in diarrhoea that an appreciable amount is passed 
continuously into the large intestine. When one thus desires an easily 
absorbed arsenical compound to exercise a vermicidal action in the 
large intestine one must at the same time administer by the mouth 
some drug to act as a purgative on the stomach and small intestine. 
Ordinarily, it appears that worms in the abomasum are submitted 
to an acute toxic action for the first 5-8 hours after administration 
of the drug, and to a mild continuous toxic action for at least three 
days after the second dose. 

Action of drugs on Haemonchus contortus in vitro.—-In these 
experiments the action of various vermicidal substances was tested 
upon the different stages in the fife cycle of the worm, in a medium 
which represented as nearly as possible the abomasal contents as 
regards viscosity, acidity, and temperature and light conditions, and 
in *5 per cent, and in ’05 per cent, solutions. It was found that 
mature larvae were more resistant than adult worms. The resistance 
of the latter appeared to increase with age. In saturated solution 
sodium arsenite was found to have a much more toxic effect upon 
larvae than did sulphate of copper, Cooper’s dip, arsenious oxide, 
and a mixture of 1 part Cooper’s dip and 4 parts sulphate of copper. 
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In *5 per cent, solution sodium arsenite was surpassed in its action 
upon the larvae by creosote and lysol. In this strength thymol, 
beta-naphthol, creosote, and lysol were also three or four times more 
effective upon the adult worms than sodium arsenite. In ’05 per 
cent, solutions thymol and beta-naphthol were perhaps the most 
effective, but sodium arsenite stood very close and showed a more 
consistent action; creosote and lysol were not so effective. Thus 
it appeared that creosote in a solution of - 5 per cent, was much 
stronger than sodium arsenite, yet in a dilution of '05 per cent, was 
much weaker. 

Medicinal treatment .—A number of experiments were first performed 
to ascertain the effects of treatment by the administration ot one drug 
only, those tested being picric acid, thymol, beta-naphthol, and 
sulphate of copper. It would appear from the results that these 
substances given singly even in fatal doses were never completely 
successful against wire-worms. This opinion, it is stated, has been 
already supported by many workers. 

Attempts at treatment were then made by the use of a combination 
of drugs, viz., arsenical compounds and copper sulphate. The 
arsenical compounds used comprised Cooper’s dip and sodium arsenite. 
The effects were noted when Cooper’s dip and sulphate of copper 
were administered in doses repeated daily for three and for two 
consecutive days, and in the case of sodium arsenite and sulphate 
of copper repeated on two successive days. In some preliminary 
experiments it transpired that ewes were more susceptible to arsenic 
poisoning than males. 

It was found that a mixture of Cooper’s dip and sulphate of copper 
when given in a dose of 300 mg. of each substance daily for three 
consecutive days proved effective against the worms, with one 
exception in which the surviving worms were all males and hence 
the sheep would not have been capable of acting as a reservoir. The 
treatment did not prove effective against other nematodes found in 
the small and large intestine. Although these doses did not produce 
any appreciable ill-effects in the majority of cases it was thought 
that under ordinary farm conditions the mortality following upon 
their employment might be heavy. 

It was then decided to test the effects of the administration of 
these two drugs when given for two consecutive days instead of 
three in the same doses. The method of treatment proved completely 
effective for adult sheep; the fact that remnants of old blood clots 
were found on the mucous membrane of the abomasum in four out 
of five sheep killed indicated that the infection must have been a 
heavy one, as had been ascertained by cultural tests prior to the 
treatment. In the case of one lamb infected artificially treated by 
this method it was also successful, except that four adult males were 
left which had probably sheltered in some blood clots. 

In view of the very satisfactory results obtained by this form of 
treatment it became necessary to ascertain its effect upon sheep and 
especially lambs in very low condition as the result of wire-worm 
infestation. The author had found that lambs heavily infected with 
the young stages of the worm might die without showing worms 
in the abomasum, when, as the result of a marked gastritis, the 
parasites are killed by the presence of abnormal fermentation in 
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the abomasal contents. No other form of gastro-enteritis beyond 
the verminous form existed in the batch of lambs experimented 
upon. It was found that treatment for two consecutive days with 
the drugs in question, each in 300 mg. doses daily, was not fatal 
for 4-8 months old lambs. But, in cases where acute gastritis had 
resulted from the worm infestation the treatment was capable of 
producing ill effects. In addition, this form of treatment was found 
in two cases out of three to have effectively killed the larvae sheltering 
within the small blood clots in the abomasum. 

These two drugs given each in 500 mg. doses daily for two consecu¬ 
tive days did not cause any ill-effects on 49 sheep, and similarly when 
tested for three consecutive days upon 10 sheep there were no apparent 
ill-effects. Doses of 650 mg. each of the drugs given for three 
consecutive days.did not cause any deaths and were well tolerated 
by 239 sheep. All the sheep used were anaemic and in poor condition. 
500, and 650, mg. doses given on two consecutive days were likewise 
found to destroy all the worms in the abomasum of sheep suffering 
from the last stages of a heavy experimentally produced infestation. 

Some experiments were next performed to test the relative value of 
sodium arsenite and bluestone as compared with the Cooper’s dip and 
bluestone, used above, in sheep artificially infected. Both methods of 
treatment proved completely successful in three series of tests. The 
method was found to act favourably also on the worms sheltered in 
the blood clots on the abomasal mucous membrane ; the worms were 
completely removed from the clots after treatment with the minimal 
effective dose. 

Another experiment proved that sodium arsenite when used alone 
was not completely effective for wire worms when administered in 
doses confined to the limits of safety. From these series of tests it 
was concluded that doses of 125 mg. of sodium arsenite and 500 mg. 
of copper sulphate in powder form given on two consecutive days 
were well tolerated by adult sheep and were completely effective 
against the worm infection. Sheep poor in condition and anaemic 
on account of worm infection did not show any appreciable difference 
as regards resistance to the dose from sheep showing an infection of 
average intensity. The exceptional cases in which the parasites 
resisted treatment were not considered worthy of special consideration 
inasmuch as the results of infection under artificial conditions differ 
widely. 

In the course of experiments performed with the object of ascertain¬ 
ing the minimal effective dose of sodium arsenite-sulphate of copper 
for two successive days it was found that 100 mg. of the former and 
500 mg. of the latter given together in powder form were completely 
effective. When the amount of sulphate of copper was reduced to 
400 mg. the effect was complete except that in the case of one sheep 
3 adult males were found. In these experiments the sheep were 
killed in order to ascertain the results but attempts were also made 
to control the results by making cultures before and after treatment, 
but the results obtained by the latter method were very unsatisfactory 
inasmuch as larvae could be found in cultures made from the fadfces 
for up to eight days after they had been killed in the stomach. More 
over, it was found that the number of larvae obtained in cultures 
made from the faeces were not always in proportion to the actual 
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infection. It was found that the results were just as complete after 
-administering the drugs in pill form as in powder form, provided 
the pills were swallowed, but pills were fouud to be more liable to 
be ejected by sheep than the powder. After some further work it 
was then concluded that the dose of 100 mg. of sodium arsenite plus 
500 mg. of copper sulphate was completely effective on heavily infested 
sheep and the dose was provisionally called the minimal effective 
dose. 

Further work was done in order to ascertain the maximal safe dose. 
200 mg. of sodium arsenite and 500 mg. of bluestone were found 
fatal in 40 per cent, of the treated sheep, and the dose was therefore 
considered to be above the limit of safety. 150 mg. of the arsenite 
and 500 mg. of bluestone were found to be quite safe and were thus 
considered to be the maximal dose below the limit of safety. 
Numerous experiments were then made in order to ascertain what 
doses could be given to lambs within the limits of safety. As a result, 
it was found that the safe dose for lambs of 6-10 months old was, 
sodium arsenite 75 mg., copper sulphate 300 mg; for lambs of 4-6 
months old, sodium arsenite 50 mg., copper sulphate 200 mg.; for 
lambs from 2-4 months old, sodium arsenite 35 mg., copper sulphate 
140 mg. 

Some work was done with pregnant ewes and it appeared that the 
dosing could be undertaken without danger, but more work, it is 
said, needs to be done upon this point before a definite conclusion 
can be made. 

Form of the medicine. —Experimental work showed that the powder 
form was the most effective provided that the drugs actually passed 
into the stomach. Though the pill form might be more convenient 
for farmers it has a disadvantage inasmuch as the sheep may eject 
fragments of the pill after breaking it up in the mouth. However, 
the administration of the drugs in solution would appear to overcome 
these difficulties; the maximal safe doses of the drugs given in this 
manner were found to be completely effective. The mixture of 
sodium arsenite and bluestone, however, form a turbid solution in 
water but the addition of a little hydrochloric acid clears up the 
solution and the results were even better afterwards. The mixture 
was thus made up of sodium arsenite 150 mg., bluestone 500 mg., 
hydrochloric acid *15c.c., water lOc.c. The liquid form has also 
the advantage that it is better supported by the mucous membrane 
of the abomasum and if squirted into the mouth by means of a 10 c.c. 
syringe the risks of overdosing are reduced. 

Dietetic requirements during treatment. —-In one experiment sheep 
were allowed to feed during the two days of treatment but no water 
was given ; the worms were completely removed from the abomasum 
and the drugs were well supported by the sheep. In another experi¬ 
ment the sheep were allowed free access to food and water during 
the treatment but this method proved dangerous for the sheep and 
interfered with the effect of the drugs. Another experiment was 
carried out in order to find out whether common salt could be added 
with safety to the average dose of the drug, while a further experiment 
had the object of ascertaining whether sheep could be allowed free 
access to a “ lick.” It was found that the addition of common salt 
to the drugs rendered them toxic and dangerous and, moreover, the 
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evidence seemed to point out that it would be a good precaution to 
remove the common salt “ lick ” away from a flock when it is being 
dosed. In this connection the view has already been expressed by 
Theiler that there may be certain local conditions on different farms 
capable of influencing the toxicity of the mixture, and Veglia adds 
that one of these conditions is probably the presence of “ brak 
pans ” (salt deposits). 

Influence of the weather on treatment. —Experiments were made 
upon the effect of rainy, hot, and cold weather upon Merino and 
Persian sheep and lambs during treatment. In the case of Merino 
sheep it was found that they withstood rainy weather very well 
during the treatment. Sub-tropical summer weather proved to be 
not dangerous provided the sheep were kept in the open. Merino 
sheep stood the treatment well during cold weather provided they 
were not too poor in condition. Persian sheep, on the other hand, 
appeared to be particularly susceptible to cold weather while under¬ 
going treatment. In severe cold weather or in cold rainy weather 
the author therefore recommends that the sheep should be afforded 
protection in a pen during and a few days after treatment. 

Comparative experiments on the therapeutic value of some of the 
more common drugs employed against wire-worm infestation .—’In 
South Africa the use of copper sulphate was first advocated by 
Hutcheon. Lately Cooper’s dip has been used on a large scale 
following upon the recommendations of Theiler, Gray, and Cooper. 
Treatment with beta-naphthol was attempted bv Veglia. In America 
coal-tar creosote has been recommended by Stiles and Ransom, 
but copper sulphate is also frequently used on the lines followed in 
South Africa ;• however, gasoline is the more popular remedy. In 
New Zealand lysol has been recommended by Reakes as being the 
most effective remedy. In Europe lysol has been recommended 
by McFadyean, creosote by Moussu, and carbolic acid by 
Perroncito. Thymol is reported to have given good results in the 
hands of some practitioners in England. Arsenic was reported as 
being most effective by Craig. Picric acid has been recommended 
by some authorities. In order to compare the results of the above 
drags Veglia tried their action on heavily infested sheep taking care 
that the various sheep used were all of the same breed, were m the 
same state of condition and infection, and kept under similar conditions 
as regards environment. 

The administration of lysol in solution in the dose recommended 
in veterinary therapeutics did not prove effective against the infection 
in any of the three lambs treated. When given in a higher dose, 
and for two days, lysol was not only ineffective in both of the two 
lambs treated, but it also killed one of them. 

Creosote appeared to be rather harmful in two lambs out of five, 
and one was killed apparently by a single dose. From the number 
of worms found on post-mortem examination in all four sheep it 
would appear that the effect of creosote was very slight. 

From the relative number of worms found in the abomasum of lambs 
treated with gasoline it would appear that this substance is superior 
in its effects to lysol, creosote, thymol, and beta-naphthol; it gave 
rather good results in two cases out of five. 
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Both thymol and beta-naphthol appeared to produce unsatisfactory 
results. 

Control tests in which sodium arsenite and bluestone were used 
gave complete results ; all the worpis were destroyed in all the lambs 
treated and the treatment was well supported even by lambs in the 
last stages of worm disease. It was computed that the efficacy of 
the various drugs used in the experiments could be expressed as 
follows:—sodium arsenite and bluestone 100 per cent., gasoline 
70 per cent., beta-naphthol 55 per cent., thymol 50 per cent., creosote 
20 per cent., lysol 10 per cent. 

[It would have been interesting if the author had been able to work 
out in this experiment the comparative value of treatment with 
copper sulphate alone, for this method appears to be one vouched 
for in the more recent writings of American workers (see this Bulletin, 
1918, Vol. 6, No. 2, pp. 103; 1919, Vol. 7, No. 2, p. 69 ).—Ed.] 

Comparative anthelmintic value of some arsenical compounds .— 
Three arsenical compounds mixed with bluestone, all in powder 
form, were tested, viz., arsenious oxide, arsenic oxide, and sodium 
arsenate, and compared with sodium arsenite. The doses used 
were the chemical equivalents for sodium arsenite. It appeared 
from the experiments that none of the arsenical compounds used 
was as effective as sodium arsenite. 

Method of dosing sheep for Wire-worms .—-The experience gained in 
the course of these investigations indicated that no appreciable 
difference in the passage of liquid drugs through the stomach was to 
'be noticed whether the sheep were dosed in the standing position or 
on their haunches. The standing position is recommended on the 
grounds of facilitating labour. 

For the convenience of the sheep farmer the finely ground powder 
consisting of one part of sodium arsenite to four parts bluestone is 
put up in tins containing sufficient for dosing 100 full-grown sheep. 
He can also purchase spoons so constructed that when filled to the 
level of the edge with powder they hold the correct dose. Five 
sizes of spoons are supplied, differentiated by the number of notches 
on the handle, and earn size contains the dose sufficient for admin- 
stration to lambs or sheep during certain periods in their age. The 
dose is filled from a bowl and a levelling blade is drawn across the 
surface of the spoon. The dose is then emptied into an ordinary 
teaspoon which is again emptied into the mouth of the sheep as far 
back on the tongue as can be conveniently reached. This precaution 
is necessary for, even after careful dosing, in a large flock about 1 per 
cent, of the sheep are found to have their lips discoloured by the 
drug. An important point is not to “ tap ” the measuring spoon 
when lifting the powder. 

Some work was performed in order to find out what was the best 
dye to add to the powder in order to enable farmers to distinguish 
dosed sheep from sheep not dosed, and in this way to avoid the 
danger of dosing the same sheep twice during the same morning. 
It was found that the best results were obtained by the addition 
of a 2 per cent, violet dye to the standard dose of the powder. The 
staining effects of this dye could be noticed for at least four hours 
after dosing the sheep. 

( 648 ) 
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The administration of the drugs in liquid form has been referred 
to above. If the two doses of arsenite and bluestone are mixed 
together in 10 c.c. of water the solution is turbid although each drug 
alone dissolves completely. By the addition, however, of '4 per cent, 
of hydrochloric acid the solution becomes clear. A packet of powder 
containing 100 single doses may thus be dissolved in a litre of water 
with the addition of 14 c.c. of hydrochloric acid (1*13 to 116 sp. g.) 
This solution remains fit for use for several months if kept in a well 
stoppered glass or enamelled vessel. The liquid may be administered 
when the sheep is standing in its normal position or when placed on 
its haunches. The liquid dose is easily squirted into the mouth by 
means of an ordinary graduated syringe of 10 c.c. capacity. The 
doses are, for lambs 2-4 months, 3 c.c.; lambs 4-6 months, 4 c.c.; 
lambs 6-10 months, 6 c.c.; 2-toothed sheep 8 c.c.; and, for full- 
grown sheep, 10 c.c. of the mixture. The dietetic method to be 
adopted during the treatment is similar to that recommended above 
for the drugs in powder form. The author is of the opinion that the 
effect of the dose on the worms is perhaps slightly weaker than that 
of the powder dose and the local effect on the mucous membrane 
of the stomach is also not so strong. The liquid dose is, however, 
said to be easily administered and there appears to be no danger 
of its passing into the lungs; some dosings with the liquid were 
purposely carried out in a very clumsy way with the object of squirting 
the solution into the trachea, but this failed in every instance. The 
dose, however, was found to produce rapidly fatal results when 
injected intra-tracheally. 

Some experiments were made in order to find out the relative 
effects of administering the liquid dose by the mouth and directly 
into the rumen through the abdominal wall and into the abomasum. 
It was found that after giving the liquid by way of the mouth the 
treatment was completely effective in all four cases. The adminstra- 
tion of the liquid dose through the rumen was ineffective rh all three 
cases. By way of the abomasum it was completely effective against 
the worms but killed three out of four sheep treated, while the 
remaining one showed on post-mortem examination after slaughter 
a very severe gastro-enteritis. In the course of these experiments 
it was noticed that when sheep were partially starved the rumen 
was somewhat collated and it was dangerous to inject the dose 
directly into the peritoneal cavity. A sheep into which the dose 
had been accidentally injected intra-peritoneally died within 6 hours 
of acute peritonitis. It was also found that unless the abomasum 
was full this organ became displaced by the pressure exerted by the 
other portions of the stomach so that if an injection was made 
slightly behind the xiphoid cartilage or a little below the right 
costal arch the liquid would either enter into the reticulum or 
into the anterior-dorsal blind sac of the rumen, or in between the 
two. 

Treatment applied on farms .—With the object of controlling the 
experimental results obtained in the laboratory and before intro¬ 
ducing the method to the notice of the South African farmers 
arrangements were made for the treatment to be carried out on a 
large scale on different farms in the Transvaal and in the Orange 
Free State. Particulars with regard to these are detailed in this 
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section and the results appear on the whole to have been highly 
satisfactory. 

Eradication of Haemonchus contort us infection from a flock and 
from the pasture .—A treatment which kills all the wire-worms in 
infected sheep afford* the possibility of working out a method of 
treatment which will, when applied repeatedly during the year, 
eradicate the infection from both the flock and the pasture. 

In order to evolve such a method it was important to know how 
long a sheep which has been successfully treated can run on an infected 
farm without becoming infected again, and also what length of time 
elapses between the new infection and the presence of the worm 
eggs in the faeces. It was found in the course of this work that 
sheep could be successfully re-infected with worms 48 hours after 
treatment with a double dose. Young lambs passed the eggs of 
the worm in the faeces 20 days after infection with the larvae. In 
adult sheep it was difficult to state whether the first few eggs passed 
in the faeces, after a reasonable time had elapsed since artificial 
infection, were those of the injected worms or were due to some other 
infection. But, on the 23rd day after infection the presence of the 
eggs in the faeces was detected with certainty in 20 per cent, of the 
cases and on the 31st day numerous eggs were present in the faeces 
of all the sheep examined. The eggs of the worm were found to 
be fertile as soon as the female started laying ; thus it would appear 
that in order to eradicate wire worm infection in adult sheep not more 
than 20-30 days should elapse between successive treatments. From 
the results obtained in the case of young lambs it would appear that 
they should be dosed everyl7-20 days, but as under ordinary farming 
conditions such young lambs are very seldom heavily infested there 
is no need to apply this principle in practice. It has to be remembered 
that the period of 23 days probably represents the shortest period 
during which H. contortus passes through its stage of development 
in adult sheep. From the results of two experiments it was found 
that practical results could be obtained by treating the sheep once 
a month and from another it appeared that the double dose treatment 
was perhaps too severe if repeated monthly (it did not cause any 
mortality but retarded the normal growth of the sheep); another 
piece of work indicated, however, that a single dose repeated monthly 
was sufficient to kill all the worms acquired by the sheep during 
the preceding 30 days. 

Treatment of goats for wire-worms .—A number of laboratory experi¬ 
ments were made upon the degree of tolerance exhibited by goats 
towards the above medicaments. It was found that goats, on account 
of their being more excitable than sheep, were better dosed in the 
standing position. The dose for sheep issued by the Onderstepoort 
Laboratory either in powder or in liquid form was well supported 
by all the goats treated. 

[This work is supplemented by a very valuable article by Green 
(Henry H.) on : The Fate of Ingested and Injected Arsenic in Sheep, 
with Special Reference to the Treatment of Haemonchosis,” pp. 483- 
538. This article is concluded with reprints of the directions issued 
to stockowners for the administration of the drugs, and a summary 
of the life-history of the wire-worm is also given.] 

( 648 ) 
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Filho (Pereira) and Pinto (Cesar Ferreira). Notas sobre a dlstribulcao 
geographica dos helmlnthos do Rio Grande do Sul. i. Identlflcacao 
do Oesopkagostomum radiatum (Rudolpi, 1803) em Bovinos da raca 
Zebti (Bibos indicus). [Notes on the Geographical Distribution 
of Intestinal Worms in the State of Rio Grdnde do Sul. i. Identi¬ 
fication of Oesopkagostomum radiatum in Bovines of the Zebu 
Race.] Brazil Medico, 1919. April. 19. Vol. 33. No. 16. 
p. 124. 

An account of the discovery in the small intestine of a Zebu bullock 
(Bibos indicus) of a nematode worm and its helminthological diagnosis 
as Oesopkagostomum radiatum. Infestation of bovines by this 

E arasite, of the sub-family Ankylostominae, was first demonstrated 
y Drechslek of Munich. The condition is known as “nodular 
disease,” folliculitis easeosa, oesophagostomosis intestina'is, dochmiosis 
or ankylostomosis larvaria, &c. Its symptoms are intense diarrhoea, 
wasting, anaemia and general cachexia followed by coma and death 
in from 2 to 3 months. 

Sambon. A Newly Recorded Horse-Leech Pest. West Africa. 1918. 
Aug. 3.—[Summarised in Jl. Trop. Med. & Hyg. 1918. Aug. 15. 
Vol. 21. No. 16. p. 172.] 

“ Of the many pests which afflict West Africa there is one not hitherto 
recorded, a large horse-leech (Limnatis africana ) about five inches long 
when fully extended. It is seen in the bush on man, dog and monkey, 
attached to the mucous membrane of the nasal cavities, with the anterior 
part of its body often extended and dangling from the nostril like a rat’s 
tail. It is taken into the system whilst drinking, and is said to occasion 
great debility and sometimes serious illness. A much smaller species 
(L. nilotica) is a well-known and dangerous parasite of horses, cattle 
and man throughout the Mediterranean region. 

deKock (G. v. d. W.). Notes on the Intoxication by Gastrophilus Larvae. 

Union of South Africa, Dept, of Agriculture. 5 th and 6 tk Repts. 
of the Director of Veterinary Research. 1918. April, pp. 649-694. 

The work detailed in this article was inspired by the assertions 
made by the Seyderhelms (V. R. & K.) of Strasburg (1914), and 
of Ries, to the effect that equine infectious anaemia was a disease 
attributable to the toxic action of bots. At the commencement of 
his paper the author summarises the information published on the 
effects which the body fluids of worms and of bots and warbles are 
capable of exerting upon their hosts [references to such literature 
may be found in this Bulletin, 1914, Vol. 2, No. 4, p. 188; 1916, 
Vol. 4, No. 3, p. 124; 1917, Vol. 5, No. 2, p. 109; 1918, Vol. 6, 
No. 4, p. 234]. 

The method adopted by the author in the course of his experiment.; 
was to collect Gastrophilus larvae from horses and donkeys at post¬ 
mortems, separate them from ingesta, etc., by washing well in tap 
water, and then place them with some clean tap water in a flask 
which was kept in an ice box or in cold storage, where they were kept 
until required for experiment. 

Watery extracts were used for most of the experiments and these 
were prepared as follows:—The larvae selected were pounded up 
in a mortar into a pulp to which was added normal saline solution 
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in the proportion of about 1:20; the whole was thoroughly mixed 
and then passed through muslin. The filtrate or so-called watery 
extract thus obtained was opaque and varied from a light dirty grey 
to a dirty brick red. In some of the experiments the watery extract 
was further passed through a filter paper and then through a Berkfeld 
filter, the fluid thus obtained being termed the “ filtrate.” The 
horses utilised for the different experiments belonged to two classes, 
viz., (a) horses immunised with one or more horse-sickness viruses 
and which could not be utilised for the preparation of anti-horse 
.sickness serum either on account of their condition or through being 
too small for that purpose ; (b) horses regarded as susceptible to horse- 
sickness, which were used in those experiments where attempts were 
made to transmit horse sickness by means of the watery extracts of 
Gastrophilus larvae. Injections were performed either subcutaneously 
or intravenously in the large animals, and subcutaneuusly, intra- 
peritoneally, intravenoutly, or sub-durally in the small animals. 
A careful record of the varying symptoms shown after the injections 
is given in the case of each animal experimented upon. 

Intoxication by Gastrophilus larvae. 

In a preliminary experiment carried out in order to ascertain 
whether the watery extracts could produce symptoms of intoxication 
when injected intravenously, two horses, injected «rith extracts from 
30 and 60 bots, respectively, developed hyper-acute symptoms which 
resulted in death within half an hour. 

A test was carried out in order to find out the largest quantity of 
•extract that could be given to a horse intravenously, subcutaneously, 
or by drenching without causing the death of the animal. Three 
horses were injected intravenously, in each case with the extract 
from a single bot and 20 c.c. normal saline solution. The first horse 
received the total extract from one bot and it died of an acute 
intoxication in about 45 minutes; the second horse was given about 
Ath of the total extract obtained from a bot and it showed very slight 
symptoms of an intoxication lasting about 10 minutes; the third 
horse was given about half the total extract obtained from a bot 
and it showed acute symptoms of intoxication which lasted about 
three hours. 

Five horses were injected subcutaneously with varying quantities 
of extract, but the results obtained were very irregular. The extracts 
obtained from 20 bots were capable of producing a fatal intoxication 
in two horses, whereas the same quantities injected into two other 
horses produced only slight symptoms. In one of these experiments 
a horse injected with extract from 20 larvae showed far more acute 
symptoms than another home inoculated with the extract from 100 
larvae. Two more horses each injected with the extracts from 20 
larvae showed no symptoms of an intoxication. The abscesses 
which formed at the seat of inoculation are said to have had a very 
offensive and somewhat characteristic odour. 

Two horses were drenched with bot extract. One horse which 
was given the extract of 500 larvae showed very s'ight symptoms 
of an intoxication which lasted about 15 minutes; the other drenched 
with the extract of 1,000 larvae showed very acute symptoms of an 
intoxication which lasted about four days. 
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The effects produced by the injection of the body extracts into 
mules, donkeys, cattle, sheep, goats, dogs, rabbits, and guinea-pigs 
are next described. 

Symptoms of an intoxication occurred in the mule similar to those 
observed in the case of the horse. Two mules injected intravenously 
with extracts from one and five larvae, respectively, developed acute 
symptoms, including marked diarrhoea, but the symptoms passed 
off in each case. 

The symptoms produced in donkeys were also similar to those 
observed in horses except that they were decidedly less acute. One 
donkey inoculated intravenously with the extract of five bots showed 
slight symptoms while a donkey similarly injected with the extract 
of 25 bots showed somewhat more acute symptoms. 

Three cattle injected intravenously with the extracts of 1, 10 and 
30 bots, respectively, showed no symptoms of intoxication. 

Four sheep injected intravenously with the extracts of 1, 5, 10, 
and 30 bots, respectively, showed acute symptoms of intoxication 
resulting in the death of one sheep (receiving 30 larvae) in 17 minutes, 
while the others recovered in about two hours. The severity of the 
symptoms produced did not seem to be proportional to the quantity 
of extract injected. The sheep injected with the extract of one 
bot showed more acute symptoms than the sheep injected with the 
extract of 10 bots. Symptoms developed within a few minutes 
after injection, manifested first by licking movements, followed by 
inspiratory and expiratory dyspnoea, accompanied by salivation and 
watery discharge from the nostrils together with muscular weakness. 
The animals passed first through a period of excitement which was 
followed by a period of depression. 

A goat injected intravenously with the extract of one bot showed 
slight symptoms which passed off in about half an hour. Two more 
goats injected intravenously with the extract of five and 10 bots, 
respectively, showed symptoms of an intoxication commencing a 
few minutes after inj ection and lasting about 10 hours. The symptoms 
were of a similar character to those observed in the sheep but they 
were not so acute. 

Of three dogs injected intravenously with the extract of 5, 10, and 
20 bots, respectively, the first showed no symptoms, the second 
vomited twice within two minutes but showed no other symptoms, 
while the third dog showed no symptoms. 

In the case of rabbits injected intravenously no symptoms of an 
intoxication similar to those observed in horses directly after the 
injection were noticed. However, when given in sufficiently large 
doses the extracts proved to be very fatal; death took place at the 
earliest after the 17th hour and occurred up to the 5th and 7th days. 
The course of the disease and the post-mortem findings pointed 
to a bacterial infection, introduced with the non-sterile extract, as 
the cause of death. When injected subcutaneously no symptoms 
of an intoxication were produced. Abscesses formed at varying 
periods after the injection due to the injection of the non-sterile extract. 
Intraperitoneal injection likewise failed to set up any immediate 
symptoms of an intoxication. Of eight rabbits thus injected three 
died after 26, 48, and 72 hours respectively, the cause of death being 
attributable to a bacterial invasion. 
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In the case of 12 guinea-pigs injected in different ways no symptoms 
of an intoxication were observed immediately after the injection. 
After subcutaneous injection the guinea-pigs thrived well but 
developed large abscesses at the seat of inoculation; after intra- 
peritoneal injection the guinea-pigs died of peritonitis. It was 
rather remarkable, however, that the guinea-pigs were injected in 
these cases with about five times the dose capable of producing an 
immediately fatal intoxication in horses after intravenous injection. 

Another experiment was performed in order to obtain confirmatory 
evidence that the fatalities in the rabbits and guinea-pigs were 
actually due to a bacterial infection and not to the toxic action of 
the bot extract itself. Rabbits were injected intravenously with 
filtrate obtained by passing the extract through a Berkfeld filter 
while at the same time the same number of rabbits were injected 
with the extract from which the filtrate was prepared; 12 guinea- 
pigs were injected subcutaneously, and one horse intravenously, 
simultaneously, with the filtrate. 

The three rabbits each injected with 3 c.c. of filtrate developed no 
symptoms. The three rabbits injected with 3 c.c. of extract died 
after the 19th hour; micro-organisms were discoverable in the blood 
and tissues after death. The 12 guinea-pigs each injected with 3 c.c. 
of filtrate showed no symptoms. The horse injected with 50 c.c. 
of filtrate developed acute symptoms of intoxication and was dead 
within 1| hours. 

From the above experiments one has therefore to infer that bots 
contain toxins capable of producing very definite symptoms when 
given to the horse, either subcutaneously, intravenously, or by the 
mouth. Similar symptoms, but less acute in character, may be 
observed in the mule and donkey. In sheep and goats symptoms 
of an acute intoxication may also be seen differing but slightly from 
those noted in the horse. No symptoms are observable in dogs, 
cattle, rabbits, and guinea-pigs. 

The symptoms in the horse exhibited variations in the different 
cases ; they became manifest within a couple of minutes and in horses 
that did not succumb they disappeared in from 2 to 6 hours. The 
horse first exhibits a feeling of nausea, yawning, shaking the head 
and body, licking the lips, irritation of the skin (rubbing the nose 
against the legs or on posts), followed by restlessness, moving 
from side to side, lifting and shifting the legs in position frequently, 
swishing the tail and looking and biting at the flanks. Respiration 
increases in frequency and becomes more laboured, leading to dyspnoea. 
These symptoms are accompanied by tenesmus. The animal becomes 
prostrated, and wears an anxious look. At the same time there is 
profuse sweating and salivation, frequent micturition and defaecation, 
the faeces gradually become more and more watery in consistence, 
there is a watery discharge from the eyes and nose. The animal 
then enters the stage of collapse; the skin becomes cold, but the 
temperature taken per rectum remains normal; the pulse which is 
small and frequent becomes imperceptible. The injected mucous 
membranes become somewhat cyanotic. The animal sways and 
staggers, goes down with convulsions, and dies almost immediately. 

In these cases which do not succumb the period of restlessness is 
followed by a period of depression and exhaustion. Improvement 
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in respiration and pulse soon sets in and the animal appears to recover 
from the more acute symptoms in from 2 to 4 hours, but still remains 
dull and does not feed or feeds but little. 

In the case of horses injected subcutaneously very painful swellings 
usually form within 24 hours. These eventually become abscesses 
discharging a very disagreeable, offensive, but somewhat characteristic 
yellowish granular material; this was sometimes somewhat blood¬ 
stained. In a few cases a secondary swelling developed accompanied 
with slight fever, but the swelling and fever disappeared in about 
three days. 

No specific changes could be seen post-mortem in fatal cases. 
Heart lesions were invariably present. In some cases there were 
ecchymoses of the epicardium and of the endocardium of the right 
and left heart. In others there were only slight ecchymoses of the 
left endocardium. In two cases bots were present in the stomach. 
There were no other noticeable lesions. The author discusses the 
various theories which have been put forward to account for the 
mechanism of these intoxications, in particular that which ascribes 
the symptoms to anaphylactic changes. 

In South Africa only three species of bots have so far been identified, 
viz., Gastrophilus equi, G. pecorum, and G. nasalis. G. haemorrhoidalis 
has not yet been encountered; the Seyderhelms maintained that 
the toxic action of this species was more accentuated than that of 
G. equi. 

It had been found impossible to ascertain the minimum number of 
bots that would prove toxic for horses by subcutaneous injection of 
their extract. The author endeavoured to find out approximately 
the relative toxicity of the various South African species by 
inoculating horses with extracts obtained only from full-grown 
larvae, and in the case of each species an equal weight of larvae was 
taken. 

Of two horses each inoculated subcutaneously with the extract of 
6’2 grammes G. nasalis larvae one showed very acute symptoms and 
died within three quarters of an hour, while the other showed very 
slight symptoms and recovered in two hours. 

Of two horses each injected subcutaneously with the extract of 
6.2 grammes of G. equi larvae one showed very acute symptoms and 
died within three quarters of an hour while the other showed very 
slight symptoms and recovered in two hours. 

Of two horses each injected subcutaneously with the extract of 
6’2 grammes G. pecorum larvae both animals showed slight symptoms 
of an intoxication and recovered within two hours. One of these 
horses was afterwards re-injected with the same dose of G. pecorum 
larvae and showed similar symptoms. This horse was still later 
re-injected subcutaneously with the same dose of G. nasalis 
larvae (viz., larvae from the same lot as those which caused 
the death of the horse mentioned above) and showed no 
symptoms. 

It seems from the above that there is no appreciable difference in 
the toxicity of the different South African species of bots. 

But, horses appeared to exhibit a very distinct variation 
in individual susceptibility to the toxic effects of any of these 
species. 
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Transmission of Equine Pernicious Anaemia by means of Gastrophilus 

Larvae. 

At Onderstepoort statistics were compiled in order to determine 
the frequency of bots in the stomachs of horses that had died at the 
Laboratory of diseases other than infectious anaemia during the 
period October 1915 to March 1917. Gastrophilus larvae were 
present in 95 horses in good condition, 239 in fair condition and 177 
in poor condition. Gastrophilus larvae were not present in 20 in 
good condition, 60 in fair condition, and 54 in poor condition. Thus, 
82 per cent, of the good conditioned horses, 80 per cent, of the fair 
conditioned horses, and 76 per cent, of the poor conditioned horses 
that had died at the laboratory of diseases other than infectious 
anaemia harboured bots. 

Hies had also referred to the frequent occurrence of verminous 
aneurism of the anterior mesenteric artery in cases of infectious 
anaemia. Statistics were compiled at the Laboratory in order to 
determine the frequency of these lesions in horses that had died 
from diseases other than infectious anaemia during the period June 
1916 to July 1917. The aneurism was present in 34 horses in good 
condition, 79 in fair condition, and 87 in poor condition. There was 
no verminous aneurism in 12 horses in good condition, 32 in fair 
condition, and 9 in poor condition. Thus 74 per cent, of the good 
conditioned, 71 per cent, of the fair conditioned, and 90 per cent, 
of the poor conditioned horses that had died of diseases other than 
infectious anaemia showed the presence of aneurisms. These figures 
therefore furnish strong evidence against the contention that infectious 
anaemia is dependent upon the presence of bots or strongyles in the 
affected horses. Moreover, in none of the experiments related above 
were any symptoms of the disease observed as the result of the 
inoculation of watery extracts of bots which had been collected 
from horses dead from disease other than infectious anaemia. 

However, it was of interest to determine whether infectious anaemia 
could be produced in susceptible horses by the injection of watery 
extracts of bots collected from horses that had died of this disease. 
This was, in fact, found to be the case. Two horses injected with 
extracts of bots from infected horses developed the disease,' which 
ran an acute course resulting in death in one animal, and a chronic 
course in the other. 

Similarly, an experiment was carried out in order to ascertain 
whether the watery extracts of bots collected post-mortem from 
horse-sickness carcases could produce horse-sickness when injected 
into susceptible horses. Out of three horses injected with such 
extracts two died of horse-sickness and the other horse died of what 
was suspected to be senility and poverty, but its blood was not tested 
to exclude horse-sickness. 

Another experiment was made in order to find out whether the 
filtrate obtained by passing the watery extract of bots collected 
post-mortem from a horse dead of infectious anaemia through a 
Berkfeld filter could produce the disease. Three horses were injected 
subcutaneously with filtrate. One horse subsequently showed no 
symptoms. The second horse showed somewhat doubtful symptoms, 
and the control horse injected with its blood also showed doubtful 
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symptoms. The third horse showed definite symptoms of infectious 
anaemia. 

It still remained to be determined whether the watery extract of 
bot flies hatched from pupae obtained from infected horses could 
produce symptoms of intoxication and also infectious anaemia. The 
flies were bred out from nine larvae collected during the season 1915- 
1916 from three clinically recovered horses, which were subsequently 
proved to be still virus carriers. The flies were preserved in about 
30 c.c. of 25 per cent, glycerine, the whole mass was then pounded 
up in a mortar and passed through muslin; 70 c.c. of normal saline 
solution was added to the filtered glycerine extract and the resulting 
mixture inoculated. No symptoms were exhibited after the injection 
beyond a local swelling at the seat of injection. It is stated, however, 
that no conclusions could be drawn from this experiment inasmuch 
as a sufficient number of pupae could not be collected from the faeces 
of the affected horse. Further experiments in this connection could 
not be carried out as no adult flies bred from pupae were available. 

It was again of interest to find out whether horse-sickness could 
be transmitted in a comparable manner. Of five horses injected 
with the filtrate obtained by passing the watery extract of bots 
collected from horses dead of horse-sickness through a Berkfeld 
filter none contracted the disease. One of the five horses proved 
to be immune whereas all the rest developed horse-sickness subsequent 
to an infection with virulent horse-sickness blood. The injections 
were made with doses of filtrate varying from 20 c.c. to 250 c.c. It 
is suggested as being very likely that the horse-sickness virus remained 
behind and became fixed to some of the non-filter passing substances 
present in the extract. 

Gedoelst (L.). Inventalre d’une collection d'oestrides africains. 

[Inventory of a Collection of African Oestrids.]— Bull. Entom. 

Res. 1919. July. Vol. 9. Part 4. pp. 333-340. 

The oestrid larvae described in this note were collected from various 
parts of the African Continent and submitted for identification bv 
Dr. Guy A. K. Marshall, Director of the Imperial Bureau of Ento¬ 
mology. London. They belong to four of the sub-families constituting 
those dipterous insects commonly known as oestrids, viz., the 
Gasterophilinae, Oestrinae, Hypoderminae, and Cobboldiinae. The 
list examined comprises 14 species, of which one is identified as a 
new species, Oestrus interruptus. This new species was encountered 
in seven lots of bots obtained from the nasal cavities of various species 
of antelope in Portuguese East Africa, Uganda and Nyasaland. 

A table is given in which are represented 53 different species of 
oestrids now identified from Africa, together with the hosts infested 
by their larvae and their geographical distribution. 

Nuttall (George H. F.). Observations on the Biology of the Ixodidae. 
Part III. Dealing with the Behaviour of the Sexes in 

Amblyomma hebraeum, Hyalomma aeyyptium and Rhipicephalus 

bursa when upon the Host. — Parasitology. 1919. Oct. Vol. 11. 
Nos. 3 & 4. pp. 393-404. 

The experiments recorded in this paper were conducted with a 
view to supplementing the biological studies on ticks previously 
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published by the author in the above Journal (Vols. 6 and 7), and more 
particularly to acquire a knowledge of the behaviour of the sexes 
on the host. For this purpose ticks belonging to the above three 
genera were employed since their behaviour was likely to differ more 
widely than in the members of one genus, although it is recognised 
that some members of certain genera may differ more widely in their 
habits than do the species to which this communication relates. 

The adult ticks were placed upon a ram’s scrotum enclosed in a 
canvas bag of a suitable size ; the individual ticks were marked with 
various identification marks and a very considerable number of 
observations made upon their behaviour. The author thus sum¬ 
marises his observations :— 

“ Ambtyomma hebraeum males anchor immediately when placed in a 
hungry state upon the host. The females will not do so as a rule in 
the absence of previously anchored males. Usually the males do not 
move or scarcely move when once anchored on the host, they may continue 
to remain attached to the host for months after the females have dropped 
off gorged. The males, after having fed for a few days, show signs of 
sexual excitement in that they erect their bodies away from the host 
and extend their legs, whereby, without releasing their mouthparts from 
the host’s skin, they seize anS hold any females that chance their way. 
The males become excited when the skin of the host in their vicinity 
is handled, no females having been near them for months. To copulate, 
the males must necessarily release their mouthparts, and this may at times 
lead to their shifting their position. They may occasionally shift to a 
fresh anchorage in company with their females, or they may shift a few 
mm. when apparently alone. A male may copulate with several females. 
The coloration of the male changes after prolonged sojourn upon the 
host (77-141 days). 

“ After feeding for 2-8 days or more, the females wander and are 
grasped by anchored males so that the ticks* ventral surfaces are apposed, 
and in this position the female proceeds to feed with her mouthparts 
puncturing the skin of the host in close proximity to those of the male. 
Copulation takes place in due course, the male temporarily removing his 
mouthparts from the host for the purpose. A female "may seek two 
males in succession but usually one male appears to suffice. Females 
feed very slowly in the absence of males, they gorge rapidly when fertilised, 
and, when fully gorged, usually abandon the host without delay. Depend¬ 
ing upon their having access to males and access to a more or less adequate 
food supply from the host, the females remain upon the host for 4-25 
days before dropping off in a gorged condition. 

“ Hyalomma aegyptium males anchor immediately when placed upon the 
host. In the abse nce of females they remain fixed or change their 
position but slightly at long intervals of time. When hungry males and 
females are placed together upon the host, they proceed to suck blood 
at once, and, after a preliminary feed lasting five or more days, the males 
wander in search of females. A male may copulate with several females. 
Females placed in close proximity to males cause these to become excited 
(as in A. hebraeum). The females as a rule do not change their anchorage 
upon the host from start to finish, being sought by the males. The 
latter stay upon the host indefinitely (122 or more days) after the gorged 
and fertilized females have dropped off. 

“ Rhipicephalus bursa males and females, when hungry, proceed to 
feed at once when placed together upon the host. After remaining 
fixed for 3-5 days, tne males seek anchored females. The males may 
seek a number of females in succession, usually feeding for some days 
prior to seeking a fresh female. Males continue to wander from anchorage 
to anchorage in the absence of females, they may thus wander about 
for 86 days or longer after the females have abandoned the host. A 
male may copulate with several females. 

44 The behaviour of the sexes differs therefore in the three foregoing 
species. In A. hebraeum the females seek the males, in II. aegyptium 



44 


Diseases due to Metazoan Parasites. [March 30, 1920. 


and R. bursa the males seek the females. In all three species the males 
remain upon the host indefinitely after the females have dropped off. 
In R. bursa the males continue to wander about from anchorage to 
anchorage long after the females have left, whilst in A. hebraeum and 
II. aegyptium the males stop their wandering entirely or Bhift but slightly 
at longer intervals of time. 

“ The predominance of male ticks of any species upon a host under 
natural conditions is accounted for by their staying on and accumulating 
upon the host whilst successive lots of females drop off. As an example 
I may mention that I have seen camels in Biskra on which only males 
of 11. aegyptium could be found; these males must have been a long 
time upon the camels because their scutums were polished and scratched, 
the rugose surface so characteristic of the young male tick having been 
worn away. 

“ Copulation in all three species was observed on several occasions 
upon the host, the process lasted 10 minutes or longer and was similar 
to that described by me for Ornithodorus and Ixodes. 

“ Since the liability to injury increases with the degree of engorgement 
of the female tick, it is a great safeguard to her that she attains the full 
state of engorgement rapidly at the end of her feeding period and that 
she drop from the host promptly.” 

Stockman (S.). Louping-Ill: Duration of the Infect!vlty of the Ticks. 

— Jl. Comp. Path. & Therap. 1919. Dec. Vol. 32. No 4. 
pp. 283-285. 

Reference to the author’s investigations which led definitively to the 
incrimination of ticks as transmitting agents in louping-ill has 
already been made in this Bulletin [1918, Vol. 6, No. 4, p. 251]. 
The period during which the ticks remain infective was considered 
to be a point of practical importance. If ticks soon lost their infec- 
tivity it would be easy to rid pastures of infection by keeping sheep 
away from them until the virus had disappeared from the bodies of 
the ticks. 

It is known that these ticks (Ixodes ricinus) may remain alive even 
when not fed for a year or more, and, moreover, the author had 
already found that if infected pasture were fenced in and kept free 
from sheep for a year cases of louping-ill reappeared upon re-stocking 
the land. This would suggest that the tick remains a carrier of 
infection throughout the whole of the stage in its life cycle in which 
it has been proved to be infective. 

In this paper the author describes a series of four experiments 
which lend direct support to this view, and, moreover, the results 
prove that measures of eradication based upon the so-called “ starving 
out ” of ticks are impracticable on account of the length of time 
the pastimes would have to remain free of stock. 

In the first experiment a ram was successfully infected by the bites 
of four adult ticks which had fed about a year previously as nymphs 
on a case of louping-ill. The nymphs had moulted about two months 
after having imbibed the infected blood. The ram in this experiment 
was proved by inoculation of its blood into a susceptible lamb to 
have become actually infected. Similar results are stated to have been 
obtained in further tests of this kind, which thus show that ticks 
engorged as nymphs on acutely infected sheep become after moulting 
carriers of infection in the succeeding adult stage. 

In the second experiment a lamb was bitten by four ticks which 
had engorged a little less than twelve months previously as nymphs 
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on an infected lamb. In this test, however, the nymphs had only 
just moulted into the adult stage when they were used in 
the attempt at infecting the susceptible lamb. There was no 
reaction and the result was entirely negative. Fifteen days later 
five ticks of the same moult were placed on this lamb; the result 
was again entirely negative. Six adults of the same moult were 
15 days afterwards placed on another susceptible lamb, with the same, 
negative, result. 

In the fourth experiment 11 adult ticks belonging to the same lot as 
those used in the two preceding experiments were allowed to feed on 
a susceptible lamb, but the period after the moulting in this case 
extended up to 58 days. The lamb reacted after 10 days, the tem¬ 
perature on the sixteen subsequent days fluctuating between 108'8° 
and 104° F., and “ chromatin bodies ” were present in the blood 
after the 5th day of the reaction. 

These last three experiments would indicate that the virus does 
not become active within the tick until a certain interval has elapsed 
after the moult. Otherwise one would have to assume that only a 
small proportion of ticks that have engorged on infected sheep become 
carriers; but, this cannot be the proper explanation for the author 
had already proved that even single ticks are invariably capable 
of transmitting the infection. 

Bacot (A.) & Linzell (L.). The Incubation Period of the Eggs of 

Haematopinus asini .— Parasitology. 1919. Oct. Yol. 11. Nos. 
3 & 4. pp. 388-392. 

Three kinds of lice are found on horses, two belonging to the Mallo- 
phaga or scale-eating lice and one to the Siphunculata or blood¬ 
sucking lice. Of these, one, Trichodectes equi, is not very commonly 
found, whilst the other two, T. pilosus and Haematopinus asini, were 
of common occurrence on horses and mules in England during the 
War. T. pilosus was found in about ten per cent, of the total cases, 
usually as a mixed infestation and chiefly in remounts from America 
or elsewhere abroad. 

H. asini is the more important of the two latter kinds inasmuch 
as it is of more frequent occurrence and produces greater irritation 
and constitutional disturbance. A number of experiments was 
conducted with the eggs of this species, from which it was concluded 
that they may take as long as a month or more to hatch and that, 
therefore, animals affected with H. asini must be kept under observa¬ 
tion and the last dressing given not less than 34 days after the time 
the treatment started. It was not possible to determine the minimum 
length of time required for the louse to develop from the egg to the 
fertile female, but it was thought, from analogy, that the period 
would probably be about a fortnight as in insects of this class it has 
been found that the incubation and maturation periods are approxi¬ 
mately equal. Thus, if all the active stages were killed at each 
dressing and the treatment repeated at ten-day intervals four dressings 
at least would have to be given. 

The normal incubation period appeared to be 16-20 days, the 
minimum under natural conditions about 15-16 days. A very small 
amount of dry heat was found sufficient to kill the eggs; even at 
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blood heat it was found that 24 hours in a dry atmosphere prevented 
hatching. It is for this reason probably that lice in hot weather 
migrate to the sheltered parts of the body. The eggs are usually 
laid close to the skin and in a partly clipped horse the lice migrate 
to the unclipped portions. Moist cold was found to kill the eggs 
whereas dry cold only had the effect of lengthening the incubation 
period by a few days. It was found that if the lice were kept a week 
m a cold dry room with a temperature of about 50° F. about 50 per 
cent, were killed and the incubation period lengthened in the remainder 
from the normal 16 days at 100° F., to 18 days. 


BACTERIAL DISEASES. 

Kehoe (Daniel). Anthrax In South Africa. —Union of South Africa, 
Dept, of Agriculture. 5th and 6th Repts. of the Director of 
Veterinary Research. 1918. April, pp. 211-253. 

Although it is impossible to obtain definite knowledge regarding 
the early history of anthrax in South Africa there is reason to believe 
it has existed in that country for very many years. A condition 
identical with anthrax was alluded to by Livingstone (1849-1856), 
and, later, Wiltshire (1877 and 1882) referred to anthrax in cattle 
and horses but apparently confused it with redwater, horse-sickness, 
and other diseases. Lambert (1881), in Natal, also identified 
anthrax with horse-sickness, as did Sander as late as 1895 when 
investigating horse-sickness in German South West Africa. However, 
in 1882 the anthrax bacillus was' recognised by Hutcheon in the 
blood of sheep dead after having shown symptoms of anthrax, and 
the disease was differentiated by this author from other diseases 
such as blackquarter (sponziekte), redwater, biliary fever, horse 
sickness, and heart water; vaccination by the Pasteurian method 
was also attempted. 

It is difficult to ascertain with any degree of accuracy the relative 
prevalence of anthrax within the Union during recent as compared 
with former years, although the evidence seems to indicate that the 
incidence of the disease has undergone a striking annual increase, 
until at the present time it is probably the most important disease 
of stock in South Africa. Prior to the year 1904, statistics concerning 
annual outbreaks were not obtainable. From 1882 up to 1904 
frequent mention of the disease in Cape Colony is to be found in 
Hutcheon’s Annual Reports and in these it is stated that even as 
early as 1883 anthrax was becoming more prevalent in Natal and there 
assumed a more virulent character than in most parts of the country. 
It would appear, however, that the disease was recognised in many 
districts in Cape Colony and that year by year there was an increase 
in the number of cases or outbreaks. But, in certain special districts 
such as Griqualand West and Bechuanaland the spread and prevalence 
of the disease appears to have been unusually marked, especially 
amongst horses. 

Taking the statistics compiled subsequent to 1904, it is to be seen, 
for instance, that there were 33 outbreaks reported in that year, 96 
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in 1906, 177 in 1910, 974 in 1914, and 1,308 in 1917. It is admitted 
that these figures, however, throw but little light upon the actual 
incidence of the disease inasmuch as a very large number of outbreaks 
were probably not reported at all and in many cases anthrax would be 
mistaken for other diseases, but collected evidence, it is stated, leaves 
little room to doubt that the great increase indicated for the later 
years is a very real one indeed, and this belief is sustained by the 
evidence found in the reports of the Principal Veterinary Officer 
of the Union subsequent to 1910 and in those of the subordinate 
veterinary officers. Although the disease appears to be widespread 
in its distribution throughout the Union a marked seasonal and local 
prevalence is apparent as has been recorded in other parts of the 
world. Owing to defective reporting the factors determining the 
special prevalence cannot be determined with any degree of certainty, 
but it would appear that in certain parts of the country comprising 
the greater part of the Transvaal and portions of the Cape Province 
the disease is more prevalent during the wetter and warmer months 
of summer and autumn, from about the end of December on to April, 
than during the other months of the year, while local favourable 
conditions are to be found in the neighbourhood of “ pans ” and 
“ vleis ” or marshes in certain regions. Close grazing during a prolonged 
dry period was also found to be associated with an increase in the 
number of cases reported; the sudden increase of the disease in 
certain districts of British East Africa in 1914-1915 was attributed 
by Stordy also to this fact. “ Horse flies ” were said by Hutcheon 
to have played a part in spreading the disease amongst horses in 
Griqualand West in 1896. Recently an extensive outbreak amongst 
equines was investigated by Montgomery in the Boshof District 
and many owners expressed the belief that the disease was largely 
spread by the agency of these flies. The outbreak occurred during 
a relatively dry period of the year and very few cases occurred among 
cattle and sheep, although in some instances they grazed on farms 
on which the equines nad become infected. The heavy equine 
mortality occurred on many farms even where vaccination was 
performed. 

Anthrax is most common amongst cattle, but in some areas 
(Griqualand West, British Bechuanaland, Boshof District) it was 
known to produce heavy mortality almost exclusively among horses, 
mules, and donkeys. In equines the carbuncular form has been 
stated to occur most frequently (Hutcheon, Cape Colony), and the 
swellings were then found to occur most commonly on the lower parts 
of the chest, abdomen, sheath, and around the anus. This form was 
known by farmers as “ gift-ziekte.” Sheep, goats, and pigs are also 
affected but it is impossible to furnish any estimate to what extent 
the disease occurs among these animals. At times it was observed 
that when animals of different species had been grazing together 
over the same veld only the animals of one species became affected. 
Among cattle and sheep, for example, at the same pasture the disease 
only' appeared among the sheep, and with horses and cattle under 
the same conditions the horses were almost exclusively affected. 
Cases were also reported among lambs a few weeks old and among 
young sucking foals after the deaths of their dams. Two cases were 
reported in which dipping appeared to have had some effect in causing 
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the disease to manifest itself to such a degree shortly after the operation 
as to make one suspect that a “ latent infection ” had been 
resuscitated, possibly by lowering the resistance of the a nimals . The 
disease was also met with in the dog, in the ostrich, and in man. 

In view of the very high immunity possessed by most birds its 
occurrence in the ostrich under natural conditions is a matter of 
unusual interest. The occurrence of the disease among these birds 
was first reported upon by Henning in 1894 and again by Robinson 
in 1905, and Robertson in 1908. The transmissibility of anthrax 
bacilli of bovine origin to the ostrich was demonstrated by Walker 
in 1911. Carougeau (1910) also met with cases of anthrax in 
ostriches in Madagascar. The symptoms and post-mortem appear¬ 
ances were described in a Bulletin by Theiler in 1912. 

In the human subject many cases were known to occur, chiefly 
among natives after skinning or cutting up the carcases of dead 
animals, or eating their flesh, but several cases were also noted in 
white persons. 

The existence of a native population plays a great part in the 
spread of the disease owing to the fact that the carcase of a dead 
bovine or sheep is skinned and usually consumed, and burning or 
burial of the carcase cannot be carried out in very many cases. The 
difficulties of enforcing stock disease regulations over large areas 
under such conditions are evident. Evidence is obtainable pointing 
to the spread of the disease for a considerable distance from the 
originally infected locality through the carrying away portions of meat, 
often later dried in the form of biltong, by the natives. Even when the 
flesh is not consumed the carcase is often skinned for the sake of the 
hide. Post-mortem examinations are often resorted to unfortunately 
by the owners themselves. Carrion feeding animals are suspected 
to play some part, while cattle may also feed on portions of the 
carcases, and deaths among sheep and goats have been known to 
occur after feeding on the contents of the stomachs of animals dead 
of the disease (Hutcheon). Anthrax was detected in the laboratory 
in one sample of bone meal. 

The part played by the infected hide is of special importance. 
Various practices are resorted to by the natives in order to procure 
for sale the skins of animals dead of anthrax, e.g., the skin may be 
removed prior to eating the carcase or before burial when this is 
likely to be enforced, or in some instances carcases have been exhumed 
after burial for this purpose. The skin is then kept either on some 
part of the owner’s premises or in some collection of water from 
which the healthy animals may later drink, or it may be concealed 
in a bush. The killing of cattle for food by the natives is' unusual 
except when necessitated by some special festive celebration, and 
the cattle skins offered for sale are more usually those from animals 
dead as the result of accident or disease than of healthy animals 
slaughtered for consumption. Beyond the immediate local danger 
there is the danger of carrying the infection over considerable 
distances $s the result of trading and transport of these hides, which 
are usually collected by travelling traders moving about from farm 
to farm. Numbers of such skins, often lightly salted, may be laid 
out on the veld to dry at some convenient halting stage and so infect 
the ground. It has even been suggested that unscrupulous traders 
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have allowed animals to become infected by letting them chew these 
hides in the hope that their skins would later be offered for sale. The 
discovery of anthrax spores in bales of blood-stained South African 
mohair and wool was recently reported upon by the Bradford Anthrax 
Investigation Bureau. In one case anthrax spores were discovered 
in washings from reims made from skins. 

The attempted treatment of the carbuncular form of the disease 
by opening up the swellings is noted as a dangerous practice. 

The fate of the anthrax spores is dealt with. Their transportation 
by water was dwelt upon by Theiler (1911) in investigating an out¬ 
break of anthrax among ostriches. The so-called pans and dams 
used as watering places for stock are regarded as hotbeds of the 
disease, while during dry periods animals may be tempted by the 
vegetation in dried up ponds, or vleis, and contract the disease. 
Belief in the infection of such places is supported by convincing 
experimental evidence obtained in the laboratory. It was held by 
Spreull (1904) that the entrance of the infection was favoured by 
the abrasions caused in the mouth through eating a plant commonly 
known as the prickly-pear. The role of insects as transmitting 
agents is again discussed. Diagnosis of the disease is made in the 
laboratory by the usual methods. 

Control of the disease .—Prior to 1910, anthrax, was dealt with 
under the various Colonial Stock Diseases Regulations then in force 
in the various Colonies, now Provinces, within the Union. The 
methods comprised those of short quarantine and movement on to 
a clean area of the animals amongst which the disease had appeared. 
Immediate movement to a clean portion of the same farm was allowed, 
and if these animals remained free from the disease the quarantine 
was removed after about a week. In the case of transport animals, 
movement a short distance away from the place where the disease 
had first appeared and their maintenance in this place for three or 
four days was enforced. If no further case occurred the animals 
were allowed to proceed on their journey. 

In Cape Colony the Pasteur method of vaccination was also used, 
but not insisted upon. In the Transvaal and Orange Free State its 
use was not recommended owing to the comparatively limited incidence 
of the disease at the time. In 1902, in the Transvaal, a regulation 
was drawn up providing for the disposal of carcases of animals dead 
of anthrax. In the other Colonies, however, even up to 1906 there 
were no regulations in existence to indicate what measures should be 
taken for dealing with infected carcases. 

Under the Union Act No. 14 of 1911 regulations were introduced, 
‘‘ To Consolidate and Amend the Laws in force in the Union for the 
Prevention of Disease amongst Stock.” Provisions were made to 
enforce destruction by burning or burial of the carcase of any animal 
dead or suspected to have died of anthrax, and also any infective 
excreta, Utter, or discharges. In addition animals that had been 
in contact with anthrax-infected animals were to be inoculated at 
the discretion of the Principal Veterinary Officer. 

Owing to the difficulty of obtaining compliance with the first 
part of these regulations main rehance is placed upon preventive 
inoculation in dealing with all serious outbreaks, and with the 
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increasing prevalence of the disease this practice has therefore been 
very greatly extended. Up to December 1915 the vaccine exclusively 
used was that obtained from the Pasteur Vaccine Laboratory, Paris ; 
this comprised the usual two types supplied by that laboratory, viz., 
the “ double vaccine,” administered with an interval of 12-18 days be¬ 
tween the first and second injections, and the “ single vaccine,” inter¬ 
mediate in virulence between the 1st and 2nd doses of the “ double.” 
Towards the end of 1915, however, it was impossible to depend upon 
regular supplies from this source owing to the war conditions. Also, 
on account of the rapidly rising demand and the necessity for using the 
material for vaccination in as fresh a state as possible, the expedient 
of preparing and using vaccines made from the imported attenuated 
strains was adopted in December 1915, and has since been maintained. 
In July 1916 the issue of imported vaccine was almost completely 
discontinued and from that time up to July 1918 the quantity issued 
by the Onderstepoort laboratory amounted to nearly half a million 
doses of the double vaccine and well over half a million doses of the 
single vaccine. For a short period, owing to the difficulty of obtaining 
bottling material, the single vaccine was the only one issued locally, 
but, subsequently, owing to the occurrence of several post-vaccinal 
accidents the issue of the double vaccine for general use was re- 
instituted in 1917. From that time the single vaccine has been 
issued for the inoculation of cattle only, and then only when specially 
asked for. The method of preparing the vaccine and testing its 
virulence is described. The vaccine may be used after issue from 
cold storage for a period extending up to a month in the case of the 
first injection and six weeks in the case of the second. The dose 
is i c.c. per head for cattle, and £ c.c. per head for horses, mules, 
donkeys, sheep, and goats. 

In practice, vaccination is largely undertaken by stockowners 
themselves. Its use is not advised on clean farms except in those 
cases where the local conditions are such as to render it extremely 
probable that infection may be introduced from the immediate 
neighbourhood. In the majority of cases it is, however, only used 
when the infection has already made its appearance. Mortality 
frequently ceases to occur under such conditions within a few weeks 
after the vaccination has been completed. 

In some instances the number of deaths increases immediately 
after the vaccination or even continues to occur beyond the period 
of 14 days after the completion of vaccination, the period during 
which immunity is usually stated to be conferred, but this refers more 
particularly to those instances where the animals are left to graze over 
the area on which infection was originally acquired. 

"Experience shows that the best results are obtained when the animals 
are removed immediately after inoculation from the infected area 
to a clean or less infected one, and there kept for at ieast a month 
before returning to the former. 

There is good ground for believing, it is provisionally stated, that 
in the majority of cases vaccination has yielded results of a satisfactory 
character, and that in general its efficacy has been at least as great 
as was to be expected from the favourable records of other countries; 
but, on the other hand, complaints were received at times concerning 
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accidents apparently resulting from the vaccination, and in other 
cases concerning the failure to produce the expected immunity. 
The view is expressed that if such losses could be expressed statistically 
they would sink into insignificance in comparison with the main 
beneficial results. Inasmuch as the losses are not uniformly distributed 
but generally borne by a few individuals, and are attributed by the 
users to faulty preparation of the vaccine supplied instead of to any 
possible inherent defect in the method itself, they are of a very 
disturbing nature and calculated to create obstacles in the way of the 
general adoption of vaccination. 

It is regarded as a surprising fact that accidents are not more 
common than they actually are in view of the extreme disregard of 
the users in many instances in complying with the instructions for 
administering the vaccine. A number of instances of this kind are 
cited. 

However, the undesirable sequelae in cases where the injection has 
been properly carried out merit special attention. These sequelae 
varied in character. In the majority of these instances swellings 
developed on different parts of the body, and were not necessarily 
present at the seat of inoculation. In other cases lameness or stiffness 
in movement was noticed affecting one or more limbs but not associated 
with swellings. In a small minority of cases mortality occurred. The 
author gives by way of illustration records of six farms on which 
such accidents had occurred and after discussing them concludes that 
they conform in type with those known to occur for some still 
obscure reason subsequent to the application of the Pasteur method 
in many other parts of the world. The views of authorities on this 
matter are quoted at length. 

The author similarly discusses the failure of vaccination in some 
instances to produce immunity and cites experiences gained on at 
least two farms as representing genuine failures to produce immunity. 
The breakdowns in immunity are regarded as being probably due 
either to continued exposure to a very heavy natural infection or to 
the existence of peculiarly virulent strains in certain localities. As 
a result of these failures certain modifications in the system of 
application have been instituted. One of these consists in doubling 
the ordinary dose of vaccine for all animals except equines; another 
modification recommended in dealing with breakdowns involves the 
re-vaccination of the whole troup or flock followed by repeated 
injections of second vaccine in doses doubled at intervals of a fort¬ 
night until mortality ceases. In this way repeated reaction may be 
elicited and a stronger immunity conferred. In practice the effects 
of injection of quantities higher than 1 c.c. did not come under 
observation as mortality usually ceased after the second injection 
of second vaccine. The preparation of vaccine from various unusually 
virulent local strains is also contemplated, if further work indicates 
that such a difference really exists. Notwithstanding the advantages 
that may accrue as the result of vaccination owners of animals are 
urged to pay particular attention to the disposal of infective material. 
By attention to the latter point the belief was expressed by Pasteuk 
himself that the disease could be easily extinguished, even before he 
had discovered his vaccine method. 
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Robinson (E. M.). Contagions Abortion of Cattle in South Africa.— 

Union of South Africa, Dept, of Agriculture. 5th and 6th Repts. 

of the Director of Veterinary Research. 1918. April, pp. 337- 

372. With 1 plate comprising 2 figs. 

The existence of contagious abortion among cattle in South Africa 
was definitely proved for the first time in 1913. Until then, although 
the presence of the disease was generally admitted and had caused 
considerable losses to stockowners during many years, it had not 
been settled beyond doubt that the disease was due to the Bacillus 
abortus Bang. Reference to abortion in cows, presumed in the absence 
of proof to be contagious abortion, had been made from time to time 
in the agricultural journals of the Cape of Good Hope and the Transvaal, 
and in the Annual Reports of the Chief Veterinary Surgeons for these 
two Provinces. In 1906 a popular Bulletin was written by the Chief 
Veterinary Surgeon of the Transvaal [Gray, C. E.] for distribution 
amongst farmers. In this, he referred to a severe outbreak of con¬ 
tagious abortion in the vicinity of Johannesburg, which was traced 
to the introduction of an infected cow into the herd. The article 
was mainly devoted to preventive measures and treatment, and a 
full description of such methods was given. 

The number of outbreaks which occurred during the year ending 
March 1916 was 26, and for the year ending March 1917 42. Out¬ 
breaks have only been recorded since the introduction of the 
agglutination test in 1914 as a means of diagnosing the disease. It 
is only quite recently, since suspected herds in the Union have been 
subjected to the serological tests, that it has been seen how very 
widespread the disease is. Positive results have been obtained 
from most parts of the Transvaal, Orange Free State, and the Cape 
Province. Natal and Swaziland have infected farms, losses being 
very heavy in both districts. Not only is the Union affected but 
Southern Rhodesia has infected farms, as reported by Bevan, and 
the disease undoubtedly exists in both North Eastern and North 
Western Rhodesia. It is very probable that all parts of the Continent 
of Africa into which imported cattle have been introduced contain 
infected cattle, as there is no restriction on the export of infected 
cattle from Europe and no countries have yet required cattle to be 
subjected to serological tests before importing them. 

The South African and European diseases were proved to be 
identical during 1913 by Hall (G. N.). Since then work upon the 
disease has been carried out at the Onderstepoort Laboratory by 
Vjljoen and by Veglia. 

A considerable number of interesting and important observations 
and experiments upon the disease are recorded in the present paper 
by Robinson. The experiments were carried out (1) to arrest the 
spread of the disease in a herd by separating the cows that gave a 
positive reaction to the agglutination test, (2) to show whether a 
bull artificially infected with B. abortus and showing an agglutinating 
serum will transmit the disease to clean heifers (result negative), 
(3) to see whether calves of infected cows showed the production 
of anv agglutinins in their serum or not (result irregular), (4) to find 
the distribution of the agglutinins in the different quarters of the 
udder, (5) to determine the occurrence of the bacillus in milk in South 



Yol. 8. No. 1.] 


Bacterial Diseases. 


53 


Africa, (6) to find out whether different lymph glands and other 
organs of infected animals contained B. abortus, (7) to determine the 
nature of the lesions produced in guinea-pigs by the bacillus, and 
(8) to ascertain the effect produced on the organism in the X-rayed 
guinea-pig. The South African strains of the organism, it is stated, 
isolated from milk and other sources produced typical lesions in guinea- 
pigs exemplified by enlargement of the spleen in varying degrees. 
Other macroscopic lesions were rarely observed. Apart from this, 
the course of the disease and lesions appeared to agree in every way 
with those observed by Schroeder and Cotton, and Smith and 
Fabyan in the United States of America. Inasmuch as this disease 
is by no means exotic but is rather of the greatest importance among 
cattle in temperate countries we do not feel justified in abstracting 
this valuable paper at greater length. A good summary has already 
appeared in the Journal of Comparative Pathology and Therapeutics, 
1919, Yol. 31, Part 4. 

Newsom (L. E.). Hemorrhagic Septicaemia in Sheep. — Colorado, 
Agric. Ext. CoU., Fort Collins, Colo. Extension Bulletin, Ser. 1. 
No. 154-A. [Summarised in the American Jl. Vet. Med. 1919. 
June. Vol. 14. No. 6. p. 53.] 

“ For many years there have been rather extensive losses among sheep 
in Colorado from hemorrhagic septicaemia, especially among lambs on 
winter feed, and in some instances suckling lambs and lambing ewes 
have been severely affected. During the winters of 1914-15 and 1915-16 
the losses among the lambs on pea-fields caused much alarm among the 
feeders, upwards of 5,000 deaths being attributed to this cause. 

" The Experiment Station has endeavoured to locate the cause of some 
of these troubles, its assumption being that overfeeding or irregular 
feeding was largely responsible. Two winters’ experience led to the 
rejection of this theory. 

" Further experimentation resulted in the isolation of a certain bipolar 
stained organism, with which it is possible to reproduce the disease. 

“ The interesting discussion of the disease in this bulletin will, according 
to the author, be followed by a more technical treatment of the subject.” 

Patterson (John). Hemorrhagic Septicaemia in Horses. — Jl. Ameri¬ 
can Vet. Med. Asroc. 1919. May. Vol. 55. New Series 
Yol. 8. No. 2. pp. 206-209. 

In this note the author describes an outbreak of what he considers 
to be haemorrhagic septicaemia among a number of horses on some 
premises situated in the State of Iowa, U.S.A. The horses were found 
dead in some instances within 48 hours after the onset of symptoms. 
The only marked lesions post-mortem were the presence of numerous 
and conspicuous sub-endothelial haemorrhages in the heart. Large 
numbers of bi-polar staining organisms were found in the pericardial 
fluid, which in one case measured 3 pints. Treatment by means of 
a serum manufactured against haemorrhagic septicaemia in cattle, 
and with serum from a recovered animal was carried out; the affected 
horses subsequently recovered, with one exception. 

The disease could not have been caused by food material as this 
was frequently changed, and there was no abnormality in connection 
with the drinking water. 
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Leibold (A. A.). Report on Ulcerative Lymphangitis in the A.E.F.— 

American Jl. Vet. Med. 1919. Aug. Vol. 14. No. 8. pp. 
387-391 & 419. 

During the winter of 1917-18 and the summer of 1918 lymphangitis 
in its various forms became quite a serious problem among the 
horses and mules of the American Expeditionary Force in France. 
The investigations of the writer, made at No. 6 Veterinary Hospital, 
Neufchateau, Vosges, covered approximately 225 anim als suffering 
from various forms of lymphangitis. A bacteriological record was 
kept of 165 of these animals. The organisms found were :—Strepto¬ 
cocci alone in 117 cases, Preisz-Nocard bacillus alone in 10 cases, 
streptococci with staphylococci in 10 cases, staphylococci alone in 
7 cases, streptococci with Preisz-Nocard bacillus in 4 cases, staphylo¬ 
cocci with Preisz-Nocard bacillus in 1 case, Rivolta’s cryptococcus 
alone in 4 cases, no cultures obtained from 12 cases. Of the 72*62 
per cent, of cases in which streptococci were found alone 84 per cent, 
were haemolytic. 

The author then deals briefly with the gross pathology of the disease 
and the method of eliminating the possibility of glanders. The 
intrapalpebral mallein test and the complement fixation test were 
used to differentiate the conditions. Material from the lesions in 
affected horses was cultivated both aerobically and anaerobically. 
Blood-agar plates were found to be most serviceable for the growth 
of the organisms. 

In discussing the results of his examinations the author states 
that the etiology of lymphangitis, apart from the cryptococcic form, 
is, as the findings suggest, not a closed subject. The Preisz-Nocard 
bacillus is generally held to be the cause of ulcerative lymphangitis, 
but the number of cases from which this organism was cultivated 
was comparatively small. [Panisset and Sendrail, working for the 
French Military Authorities, state, however, that the Preiz-Nocard 
bacillus “ is the actual and only cause of ulcerative lymphangitis,” 
— see the preceding number of this Bulletin, p. 224 —Ed.]. Attempts 
were made to reproduce ulcerative lymphangitis in horses by injecting 
them intra-cutaneously and, in other cases, subcutaneously in the legs 
with a broth culture of haemolytic streptococci isolated from other 
cases; but, during the comparatively short period over which the 
animals could be kept under observation typical lesions did not 
develop, although a painful swelling at the seat of injection did occur 
in some of these animals. Inasmuch as the period of incubation is not 
known in any of these forms it is not impossible, the author states, 
that some of these experimental inoculations resulted in the formation 
of typical lesions after the animals had been evacuated to the rear. 

Straus (Aubrey H.) & Wight (A. C.). Preliminary Report on 
Ulcerative Lymphangitis in Horses of the A.E.F.— -Jl. American 
Vet. Med. Assoc. 1919. May. Vol. 55 (New Series Vol. 8.) 
No. 2. pp. 180-186. 

From the local lesions of 36 cases showing the clinical appearance 
of ulcerative lymphangitis streptococci in pure or nearly pure culture 
were obtained from 22, Rivolta’s cryptococcus from 5, Preiz-Nocard 
bacillus from 4, Staphylococcus aureus from 1, and the glanders bacillus 
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from 4 cases. The material for examination, however, appears to 
have been taken in most cases from open ulcerating lesions. Blood 
agar plates and glucose broth were used for isolating the organisms. 
Vaccine treatment in the streptococcic type of infection was believed 
to be successful in preventing the formation of secondary abscesses. 


MYCOTIC DISEASE. 

Bierbaum (K.). Ueber die ZtLchtung des Cryptococcus farciminosus 
(Rivolta). [The Cultivation of C. /.]—Berliner Tier. Woch. 
1919. June 26. Vol. 35. No. 26. pp. 217-218. 

On a medium composed of faintly alkaline horse serum agar with 
2 per cent, glucose and 2-5 per cent, glycerin kept at 22° C. a visible 
growth was obtained in 4 weeks, attaining its maximum 2 weeks 
later. On a neutral or acid medium growth was slower at this 
temperature, and at 37° C. no growth was obtained. The growth 
was apparently exactly similar to that described by Boquet and 
NkoRE [see preceding number of this Bulletin, p. 228]. Cultures were 
carried on for 14 generations and after the 8th generation the addition 
of serum was no longer necessary. Two horses were inoculated 
subcutaneously, one with material from the 2nd generation and the 
other in several places with material from the 8th generation. After a 
somewhat prolonged incubation period (36 and 56 days) local lesions 
were produced at the seats of injection, and typical crvptococci were 
found in the purulent contents. The disease, however, apparently 
showed no tendency to spread, the result being again in concordance 
with those of the above-named authors. 


DISEASES DUE TO FILTERABLE VIRUSES. 

Txtze & Giese. Feststellung der Lungenseuche mit Hllfe der 
Komplementablenkung. [Diagnosis of Contagious Bovine Pleuro- 
Pneumonia by means of the Complement-Deviation Test.]— Ber¬ 
liner Tier. Woch. 1919. Aug. 7. Vol. 35. No. 32. pp. 281-282. 

No satisfactory biological method of diagnosing the above disease 
has yet been found, but contrary to the views expressed by Poppe 
[Arh. a. d. Kaiserl. Gesundheils. 1913. Vol. 45. No. 2. pp. 236- 
268], the authors of this paper claim that positive results of a service¬ 
able character can be obtained by means of the complement test. 

The quantity of inactivated ox serum calculated to give a decided 
result was estimated at 0 01 c.c., and hence a series of times containing 
quantities graded from 0‘05 down to O'005 cc. were utilised. In 
order to be able to measure these small quantities more readily by 
means of pipettes the serum was diluted beforehand 10 times with 
normal saline solution. 

Extracts obtained by shaking lung material with saline solution were 
as a rule too weak for use as antigen. Antigens obtained by heat 
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or alcoholic extraction were found to be much better. Immediately 
after the slaughter of an affected ox material is taken from the acutely 
affected centres or from the markedly swollen bronchial lymphatic 
glands, and, after mlhcing, extracted by boiling for half an hour in 
distilled water or by placing in 96 per cent, alcohol for at least 24 hours. 
The mixtures are then cleared by centrifugation at high speed, and 
in the case of the heat extract ‘7 per cent, of sodium chloride is added 
to make it isotonic. The extract is then titrated in order to estimate 
its strength in antigen, and the degree of concentration required, by 
testing it against sera obtained from a known infected and a known 
healthy ox. As a rule the original extracts have to be diluted with 
normal saline solution until they form from 10 to 30 per cent, of tha 
antigen solution used. 

Care must be taken to add exactly the necessary quantity of guinea- 
pig complement to the 0 - 01 c.c. of inactivated ox serum and the 
estimated quantity of antigen in all tubes. In order to titrate the 
complement the authors use two series of tubes, one containing in each 
tube *01 c.c. of serum from an affected and the other ‘01 c.c. of serum 
from a healthy ox, in each case with a similar quantity, previously 
determined, of antigen, and then the usual graded quantities of com¬ 
plement are added to the tubes. The liquid in each tube is made 
up to 1 c.c. with normal saline solution. The test series ate. then placed 
in a water bath at 38-40° C. for J hour and 2 c.c. of the ordinary 
haemolytic system (sensitised red corpuscles) are added to each tube 
so as to bring the quantity up to 3 c.c. 

The time required for haemolysis to take place in the water bath 
cannot be fixed accurately to within a few minutes, and the process 
must be carefully watched. It takes place in the tubes containing 
normal ox serum with a sufficient or more than sufficient quantity of 
complement in, on an average, from 8 to 15 minutes. In this way 
the smallest quantity of complement required to produce this degree 
of rapidity in haemolysis is estimated. In the tests upon the sera 
from suspected animals one would thus utilise the smallest quantity 
of complement that would show a distinct difference between the 
deviation with the infected serum in the first series, and a distinct 
haemolysis, on the other hand, with the healthy serum in the 
second series. The titrations show that the 5 per cent, dilution of 
complement generally used is nearly always too strong for the purpose 
of the test. 

Even when such a quantity as '01 c.c. of serum from an infected 
animal is used haemolysis is often observed after some time so that 
it is important to estimate the shortest time required for haemolysis 
to take place in the presence of the complement. After some 
experience, however, no difficulty is experienced in reading off the 
tests, at least, in the great majority of cases. 

140 blood tests of cattle suspected of contagious bovine pleuro¬ 
pneumonia were performed according to the above directions and 
51 gave positive, and 89 negative results. Out of the 51 positive 
cases 47 were found to be affected with the disease on slaughter, whilst 
four, which gave results undoubtedly pointing to infection, showed 
no naked-eye lesions of the disease. None of the 89 negative cases 
showed any macroscopic lesions of the disease; they included 47 
cattle affected with tuberculosis, of which two were totally rejected 
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(as unfit for food); 14 with ecchinococcus cysts in the lung, two in 
the liver, three in the lung and liver, one in the brain; two with 
cirrhosis of the liver; one with abscesses in the liver; nine with 
inflammation of the udder; one had been repeatedly injected with 
living abortion bacilli. 

The authors believe that the complement test carried out according 
to the above directions offers a useful means for the diagnosis and 
eradication of contagious bovine pleuro-pneumonia with the least 
possible number of trained workers. 

[An order, dated 31st August 1919, was subsequently issued from 
the Prussian Ministry of Agriculture, Domains, and Forests instruct¬ 
ing all District Veterinary Officers to forward immediately samples 
of blood from cattle suspected of contagious pleuro-pneumonia to 
the Institute of Hygiene, Veterinary High School, Hanover, and to 
the Veterinary Bacteriological Laboratory of the Imperial Health 
Office, Berlin. Directions are also issued for forwarding the material 
necessary for the manufacture of the antigen for the tests .—Berliner 
Tier. Woch. 1919. Sept. 25. Vol. 35. No. 39. pp. 369-370.] 

Teppaz (L.). La lotte contre la p6ripneumonie an S6n6gal. [The 
Control of Contagious Bovine Pleuro-pneumonia in French 
Senegal.]— Ree. Mid. Vit. 1919. Nov. 15. Vol. 95. No. 21. 
pp. 614-617. 

Although it does not occasion such alarm as rinderpest, pleuro¬ 
pneumonia causes in West Africa, and in Senegal in particular, almost 
as much damage as that disease. Its development is slower and its 
appearance in a herd is insidious, and unless preventive inoculation 
is quickly undertaken all the animals in the herd eventually become 
affected and a mortality varying from 40 to 60 per cent, results. 
The symptoms of the disease are well recognised by the natives, 
especially by the stock-raising tribes, the Peulns and the Moors. The 
disease was of rare occurrence in Senegal but apparently fairly common 
in Mauritania prior to 1914, but in 1915 and 1916 its spread assumed 
a highly disturbing character. The only effective method of curtail¬ 
ing damage caused by the disease, apart from measures of isolation 
and quarantine which are difficult to apply in French West Africa, 
is the preventive inoculation of all in-contact animals. This method 
of prevention together with slaughter of infected animals was instituted 
bv law in France in 1898. The slaughter of diseased animals when 
applied to Senegal, however, proved disastrous inasmuch as it con¬ 
tributed indirectly towards the spread of the disease from the original 
centres of infection. 

For administrative purposes the Colony is divided into three or four 
Districts, each under the control of a Veterinary Officer, who has a 
number of native inoculators under his supervision. The inoculations 
are practised only in infected herds, but all the cattle of such herds 
are vaccinated indiscriminately as soon as the first cases are reported. 
The strict application of this rule gave results which surpassed all 
expectations. The mortality sank from 40 to 60 per cent, prior to 
the inoculations to 6-8 per cent, at the present time. 

The inoculations were performed at the tip of the tail or on the 
forehead (Moorish method), by puncturing in three places with a needle 
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dipped beforehand in the lung of an affected animal that was 
slaughtered at the time for the purpose or had been dead for no longer 
than six hours. One can always find in a herd an aged cow of little 
value that has been affected for a few days or an ox which coughs 
a good deal and which may be slaughtered provided the owner is 
allowed to eat its flesh. When all the inoculations cannot be per¬ 
formed on the same day the serous exudate from the lung may be 
preserved for a day by collecting it in a vessel that has been boiled 
and adding one or two drops of pure carbolic to each 10 c.c. of fluid. 
The usually described complications occur but these are comparatively 
rare and of not much importance. Preventive inoculations by the 
use of pure cultures have been commenced. 

The number of inoculations made in 1918 amounted to 15,400, 
and during the first half of 1919, to 6,817. It is contemplated that 
the disease will be eradicated almost entirely in three or four years 
by continuing the use of the above method. The guarding of the 
frontiers against the introduction of the disease is looked upon as being 
quite impracticable, but in time the introduction of the disease will 
become impossible on account of the immunity acquired by the cattle 
vaccinated. 

The Peuhl tribe has adopted preventive inoculation since time 
immemorial, their method consisting in the introduction beneath the 
skin of the forehead of a piece of lung which had been allowed to 
putrify. Necrosis of the tissues and death often resulted. However, 
in some districts these natives have now adopted the same method as 
that used by the French Veterinary Service. The inoculators 
employed by the Service are also used for practising inoculations 
against rinderpest, and many thousands of cattle, it is stated, were 
inoculated by means of pure or carbolised bile during 1918. 

Walters (George). [Susceptibility of the Prairie Dog to Rabies.]— 

Research Laboratory, Parke, Davis & Co., Detroit, Mich. Reprint 

No. 132. [Summarised in American Jl. Vet. Med. 1919. Feb. 

Vol. 14. No. 2. pp. 54 & 58.] 

*' The substitution of prairie dogs for rabbits in laboratory experiments 
lends significance to the results of observations of the cause of rabies 
in these animals, although their wildness and intractability make 
experimentation with them highly difficult. Well defined rabies was 
produced in the animals inoculated. They would attack dogs and had 
to be kept in closed cages. The prevalence of rabies among coyotes, 
the natural enemy of the prairie dog, has been a source of much trouble 
to western stockmen, and it is readily seen how the disease may be 
easily spread among prairie dogs and thence to other animals. It is 
the hope of the author that further experiments will be conducted with 
the marmot in the hope of throwing more light on the rabies question." 


Schern. Zur Rinderpestfrage. [The Rinderpest Problem.]— Heufac^c 
Tier. Woch. 1919. No. 17. [Summarised in Berliner Tier. 
Woch. 1919. June 12. Vol. 35. No. 24. p. 202.] 

“ Rinderpest in the Anatolian and Podolian breeds of cattle does not 
develop with the usual fulminating, acute, and fatal symptoms observed 
in the highly susceptible cattle of Europe but with slightly typical, very 
mild symptoms. In countries, such as, for example, those lying to the 
north of the Caucasus, where it is enzootic, the disease produces very 
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little mortality, and it assumes there about the same importance as 
swine fever does in Germany. In eases of doubt it is necessary, especially 
with veterinary surgeons trained in Western Europe, to confirm the 
diagnosis by experimental infection of highly susceptible cattle, which 
ought to be available during times of war or expeditions. 

“ The so-called ‘ malignant diphtheritic disease of the mucous membrane 
of the digestive tract of young cattle ’ observed by Draegert (Ztschr. 
f. Yetervndrk. 1919. No. 1) in Pinsk reminds the author of the Asiatic, 
chronic, not very virulent, rinderpest. . . 

Teppaz. Au sujet de la peste bovine. [Rinderpest.]— Rec. Med. Vet. 
1919. Nov. 15. Vol. 95. No. 21. pp. 642-644. 

Rinderpest has almost completely disappeared from all districts 
in Senegal since about the commencement of 1919, and it is now 
possible to make observations with regard to the immunity, if any, 
acquired by the offspring of cows that have recovered naturally 
or were inoculated preventively and have survived the severe out¬ 
break of rinderpest which destroyed four fifths of the Senegal cattle. 

Observations in this connection were made by Croveri (P.) in 
Italian Somaliland [see this Bulletin, 1919, Vol. 7. No. 2. p. 95]. 

This author stated that calves bom from recovered mothers were 
immune against rinderpest up to the age of from five to six months 
and believed that this sustained immunity was due largely to the 
antibodies passed in the milk of the mother. After the age of seven 
months the young animals were no longer immune and they ought 
then to be inoculated with serum and virus. 

Teppaz observed on many occasions that the calves born from 
immune or vaccinated mothers, that had survived the rinderpest 
epizootic, were not themselves immune but in these cases their ages 
attained from 12 to 14 months. However, they contracted a relatively 
mild form of the disease with low mortality, whereas almost all the 
young animals bom in 1915 to 1917 died of the disease, and they also 
died in herds that had not become infected during the earlier period 
of the outbreak of rinderpest. The natives themselves were surprised 
at the number of cases of spontaneous recovery, and rinderpest now 
seems to hold no terror for them. This relative immunity trans¬ 
mitted by the survivors to their offspring is a matter of great impor¬ 
tance ; the adult animals have now acquired undoubtedly a durable 
immunity, while, on the other hand, the progeny that are recovering 
in large numbers again acquire an immunity which they are capable 
of transmitting likewise to their descendants. 

The author gives a brief account of observations upon the subject 
made in five infected centres. 

Froehner (£.). [Klinlsehe Untersuchungen fiber die infektldse 
An&mie der Pferde.] [Clinical Investigations upon Equine In¬ 
fectious Anaemia.]— Monatsch. f. prakt. Tierheilk. Vol. 29. 
[Summarised in Berliner Tier. Woch., 1919. Apr. 3. Vol. 35. 
No. 14. pp. 117-118.] 

The first cases of infectious anaemia occurred in East Prussia in 
the summer of 1917, and at the request of the Prussian Government 
the author conducted investigations in order to determine whether 
the disease could be diagnosed upon the result of the clinical 
manifestations, blood examination, and blood inoculation. It was 
found that the disease had only occurred to a very limited extent in 
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the studs belonging to the civilian population, and that many cases 
reported as infectious anaemia upon further examination proved 
to be secondary anaemias brought about by strangles, mange, 
malnutrition, etc. 

By means of blood inoculation it was found, however, that the 
disease occurred in the Provinces of Posen, East Prussia, and 
Schleswig. The results obtained after blood inoculation from the 
cases reported in the Province of Hanover were indefinite. A 
systematic account is then given of the symptomatology and post¬ 
mortem changes, and of the results of blood examination and trans¬ 
mission experiments. 

Frohner concludes from this study that the disease is a septicaemia 
sui generis, which can be transmitted to a susceptible horse by 
intravenous inoculation. The etiology of the disease is still obscure. 
There still remains to be determined whether the infectious anaemia 
which occurred during the military operations on the Eastern Front 
during 1917 and 1918 was identical with the disease seen in the West, 
and with that observed in France, America, and Japan. Observations 
made in America and Japan ascribe a role in the infective process 
to tabanids and stomoxyds. On the other hand, infectious anaemia 
in the West (France, Alsace Lorraine and the Rhine Provinces) is 
distinguished by a marked tendency to spread within the stable, 
and appears to be due to an ultra-microscopic virus. The negative 
results of the author’s researches (contact experiments and certain 
differences in the symptoms) appear to destroy the hypothesis that 
the disease observed in the Eastern and Western regions are identical, 
together with the hypothesis that there is some remote connection 
between the presence of Gastrophilus larvae and the disease. Infec¬ 
tious anaemia of horses bears no relationship to pernicious anaemia 
of man; poikilocytosis and erythroblasts are conspicuously absent. 
The diagnosis of the disease is extremely difficult. The chief symp¬ 
toms, comprising pallor of the mucous membranes and fever, are often 
absent. A pathognomic blood picture is not present—it shows only 
anisocytosis and lymphocytosis. Exact blood examinations are not 
possible in practice. On post-mortem the results are often negative, 
especially in chronic cases. According to the author the only means 
of establishing a diagnosis consists in performing an intravenous 
inoculation of blood into experimental horses. Differential diagnosis 
is equally difficult; the term “ infectious anaemia ” is very often 
applied to various secondary anaemias which have no connection 
whatever with infectious anaemia properly so-called. Thus one 
very often designates as affected with infectious anaemia horses 
suffering from mange, strangles, intestinal catarrh, helminthiasis, and 
intestinal emboli, and serum-producing horses. In practice, cases 
of the so-called Brussels disease, piroplasmosis, influenza, p.nd even 
anthrax have to be reckoned with in this connection. 

Abelein (R.). Beitr&ge zur “ Infektidsen An&mie ” der Pferde. 

[Equine Infectious Anaemia.]— Miinch. Tier. Woch., 1919. 

p. 389 & sqq. [Summarised in Berliner Tier. Woch., 1919. Aug. 21. 
Vol. 35. No. 34. p. 310.] 

“ In 1917 Abelein had the opportunity of observing cases affected with 
infectious anaemia among the horses of a Military Transport Park for 
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a period of about four months; tli3 results of investigations upon these 
cases are detailed at length in the above work. Abelein first depicts 
the symptomatology, and describes blood examinations on 35 cases, the 
course of the disease, etc., and with regard to the possibilities of trans¬ 
mission believes that: (1) Flies can probably transmit the disease. 
(2) The disease is spread at pasture by infected horses. (3) The ground 
of pastures and stables does not remain infective. 

“ The author’s views may be summarised as follows: The Eastern 
infectious anaemia, occurring in Japan, Russia, Scandinavia, Northern 
Germany, etc., is identical with the so-called pernicious anaemia of 
Lorraine and the remainder of Southern Germany and the ‘ typho- 
ancmie ’ of France. The name Septicaemia intermittens sen recidivc, or, 
in German, ‘ Schleichfieber ’ (=» insidious fever) may be added to those 
hitherto employed to designate the disease. 

“ A certain diagnosis in a single caBe is at present only possible by blood 
examination. In order to determine the presence of the disease it is 
necessary to take daily temperatures over a period of several months. 
The latent form of the disease can be detected in a known infected 
centre by estimating the changes in the leucocytes. 

“ In differential diagnosis one must take into consideration all diseases 
that exhibit anaemia as a symptom. The prodromic stage of pneumonia 
can be mistaken for the disease. No undisputable evidence of the 
transmission of infectious anaemia by insects or other animals has yet 
been adduced. Transmission by means of urine and faeces may be 
reckoned to have been proved. 

“ In order to avoid further spread and to eradicate the disease in 
Germany it is necessary to organise State measures for dealing with it.” 


Canaby (E.). Vaccination anticlaveleuse par virus sensibilisfi dans 
ies Bouches-du-Rhone. [Vaccination against Sheep-pox by 
means of Sensitized Virus in the Department of Bouches-du- 
Rhone, France.]— Bull. Soc. Cent. MSd. Vit., 1919. July 3. 
Rec. Med. V&t., 1919. July 30. Vol. 95. No. 14. pp. 243-248. 

According to this author the discovery of the above mode of vaccina¬ 
tion by Bridr6 and Boquet has completely modified the methods 
of prophylaxis now employed against sheep-pox. This disease 
attains particular importance in the Department of Bouches-du- 
Rhone inasmuch as it contains two enzootic centres and first receives 
sheep imported from Africa into France. These sheep are always 
a source of danger to a varying degree depending upon whether they 
are immunised or not and upon the method of immunisation. Vaccina¬ 
tion by itself does not confer absolute security and thus certain animals t 
carry the disease and contaminate the highly susceptible sheep of* 
the district. In this manner there occur numerous small outbreaks 
of sheep-pox each year. 

A short account is given of the vaccination during 1913 and 1914 
of thirteen infected flocks comprising altogether 6,055 sheep, which 
contained at the time when the treatment was undertaken 229 visibly 
affected animals; during the 10 days subsequent to vaccination only 
36 sheep developed sheep-pox and these sheep doubtlessly were in 
the incubation period of the disease when they were vaccinated. 
Subsequently, however, no cases of sheep pox occurred in the remaining 
sheep. 

In one instance a number of affected and vaccinated sheep were 
left together; meanwhile many of the ewes were lambing. Two 
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lambs bom five days after the vaccination and mixed with the flock 
contracted sheep-pox 15 days after birth and died. All lambs born 
after the 5th day following upon vaccination withstood the infection 
and had thus become immunised. 

From the latter part of 1914 to the end of 1917 sheep pox was 
reported in 25 flocks but no precise data could be furnished for this 
period owing to the author’s absence. However, a few flocks were 
vaccinated by veterinary surgeons with results similar to the above. 

In the meantime the French Customs had authorised the importation 
of Airican sheep that had not been submitted to some process of 
immunisation, so that towards the end of 1917 and the beg innin g 
of 1918 the disease was observed to have become disseminated con¬ 
siderably and in some instances produced a very high mortality. 
Vaccination of well over ten thousand sheep was undertaken in 
flocks in which cases of the disease occurred, with the result that 
these centres of disease became completely extinguished before the 
end of 1918, and up to the time when this note was written no further 
cases had occurred in the Department. 


Donnat. Diptherie avtalre. [Fowl Diphtheria.]— Bull. Soc. Cent. 

Med. Vet., 1919. July 3. Rec. Med. Vet., 1919. Julv 30. 

Vol. 95. No. 14. pp. 248-259. 

In this article the author records the occurrence of severe losses 
due to fowl diphtheria and epithelioma contagiosa in the poultry at 
Konakry, French Guinea. An account is given of the clinical 
course of the disease and of various methods of treatment employed. 
All treatment proved unsuccessful. The few cases of epithelioma 
observed occurred some time after the commencement of the out¬ 
break and no cases occurred without diphtheria as a complication. 

From the diphtheritic lesions of the affected fowls the author 
isolated a specific bacillus, resembling the human diphtheria bacillus, 
and a detailed account of the morphological characteristics of this 
organism is given. This organism was found capable of setting up 
lesions similar to those of the natural disease when applied to the scarified 
mucous membranes of susceptible fowls. It produced rapidly fatal 
results in the pigeon and a somewhat severe local lesion when inoculated 
subcutaneously into the guinea-pig. Attempts were made to obtain 
a specific immune serum by hyper-immunisation of a horse. Prior 
to the author’s departure from this region ten fowls naturally attacked 
each received 4 c.c. of this serum; distinct improvement in the 
symptoms was noticed at the end of 3 days. The author discusses 
the views held with regard to the identity or otherwise of the human 
and fowl diphtheria organism and also the point as to whether fowl 
diphtheria and epithelioma contagiosum are both the same disease. 
All attempts made to set up epithelioma by means of fowl diphtheria 
material remained without result. Guinea-fowl and ducks were 
kept on the same premises as the infected fowls but did not contract 
the disease. 
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Theiler (Arnold). Acute Liver-Atrophy and Parenchymatous Hepa¬ 
titis in Horses. —Union of South Africa. Dept, of Agriculture. 
5th and 6th Repts. of the Director of Veterinary Research, 1918. 
April, pp. 7-164. With 8 plates, comprising 13 figs. & 1 table. 

i. Acute Liver Atrophy. 

In human pathology the term “acute liver atrophy” denotes a 
condition in which lesions are found consisting chiefly of icterus, 
fatty degeneration and necrosis of the liver cells, stasis, and 
extravasations, together with emigration of round cells and regeneration 
of bile ducts. In the course of the disease the principal symptoms 
successively observed are icterus, excitation, sopor, and coma. The 
term has also been employed in works on veterinary pathology to 
include conditions such as “ lupinosis ” in sheep and horses, but 
there is no evidence from the descriptions given of the liver changes 
. that these conditions are in any way identical with the human disease, 
although in certain instances some of the symptoms might exhibit 
some correspondence. 

In November 1914 the condition was recognised for the first time 
in South Africa by Theiler, producing a disease known as acute 
staggers or “ malziekte ” in horses used for horse-sickness experiments. 
Later, the disease made its appearance in a number of horses that 
were not immunised. However, the number of cases that occurred 
amongst inoculated horses was so much out of proportion to that 
occurring in non-inoculated horses that the process of immunisation 
had to be discontinued. 

A record was kept of the incidence of the disease in horses inoculated 
at Onderstepoort from the date of its first appearance in November 
1914 to the end of June 1917, and a very complete description of 31 
cases is given in an Appendix. The disease was observed in four 
horses out of 160 that were never submitted to any inoculation. 
During the period, 1,148 horses were immunised against horse-sickness ; 
the total number of cases of acute liver-atrophy was 27, including 
five recoveries. It occurred in two horses that received injections 
of virus only, and in one that received serum only, whilst the greater 
number had received both serum and virus. The incidence of the 
disease among immunised horses was thus 2 - 2 per cent., a figure which 
differs only slightly from that noted in the horses not treated. 
Although immunisation experiments had been carried out for some 
years previously and a number of horses had recovered and were 
kept for observation it is remarkable that the disease was not observed 
until November 1914. The only conclusion that could be drawn 
from these observations was that the disease was of recent origin 
and that it was not due to the immunising of the horses. 

Out of 1,411 horses belonging to the Union Defence Force that 
were inoculated against horse sickness in various districts between 
March 1916 and January 1917 the mortality due to staggers was given 
as 51, or 3 5 per cent., which is greater than that observed at 
Onderstepoort. 
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A summary is given of the results of immunisation of horses belong¬ 
ing to farmers in eight different Districts between October 1916 and 
January 1917. Out of 1,154 inoculated 210 were reported to have 
died of acute staggers, that is, 18 per cent. These figures are held 
to be at least approximately correct inasmuch as the disease cannot 
easily be mistaken. 

A great discrepancy is thus to be noted between the mortality in 
the Districts and that observed in the horses at the Onderstepoort 
Laboratory and those belonging to the Defence Forces. However, 
all the above horses were treated in the same manner as far 
as the immunisation was concerned ; the only important difference 
lay in the fact that the horses at Onderstepoort and the Defence Force 
were stabled and not used for work for some weeks after the completion 
of immunisation whilst most of the horses belonging to farmers were 
used for work immediately after discharge and exposed day and night 
to climatic influences and especially exposure to heavy rain. 

Seven cases in all were brought by farmers to the author’s notice 
in non-immunised horses. The histories in these cases were chiefly 
furnished by descriptions given by the owners. There appears to be 
no doubt, however, that the disease was present to a much higher 
degree in inoculated horses. Further, it was a remarkable fact that 
most of the non-immunised horses that became affected with the 
disease possessed a history of having been “ salted.” Two horses 
became affected in one district that had been in contact with an 
immunised horse. This occurrence can only be regarded as a coincidence, 
for if the disease were infectious similar cases would have been reported 
from other districts. 

The principal changes observable post-mortem in cases of acute 
liver atrophy comprise the following: Except when death is sudden 
there are skin lesions due to the animal’s violence prior to death. 
There is a general bile-stained condition of the tissues, particularly 
of the mucous membranes. In rare cases the blood shows distinct 
haemolysis. There is a more or less considerable quantity of liquid 
found in the pericardial sac (20-400 c.c.). Ecchymoses are present 
in the endocardium and sometimes pericardium. The main changes, 
however, are to be found in the liver. This organ is slightly reduced 
in size, the edges are sharp and flattened, and its consistence 
is usually firm. The colour varies from light brown to light yellow. 
On close inspection with the naked eye of the cut surface, a greyish 
meshwork enclosing small dark areas usually sunken and con¬ 
taining the central veins is observed. On microscopic examination 
the liver cells are seen to have undergone marked fatty degeneration 
and necrosis. There are very rarely any intact liver cells left at all, 
these cells having undergone pigmentation and fatty degeneration 
and necrosis. In many lobules no liver cdls can be recognised. 
Within the lobule one also observes stasis and extravasations. 
Emigration of round cells and regeneration of bile ducts are, in addition, 
well marked features. The kidneys are usually the seat of lesions, 
particularly of a fatty degeneration of the convoluted and straight 
tubules. Fatty degeneration of the heart muscle and of the cortex of 
the suprarenal glands and of the voluntary muscles is also observed. 
In rare cases there is haemoglobinuria. These changes correspond 
in every respect with those given for the acute yellow atrophy of man. 
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Symptoms.—The course of the disease is a very rapid one, usually 
about 24 hours, although sometimes it may last less than six 
hours, while other fatal cases lasted up to three days. Recovery was 
observed to occur in a minimum of four days. Precursory symptoms 
in the form of dullness, sluggishness at work, and unsteady gait were 
recognised, and usually the conjunctiva had a yellowish appearance. 
There was no fever present. The acute symptoms have a sudden 
onset and may develop at any time of the day or night; the charac¬ 
teristic violent symptoms are in most instances present from the 
beginning. 

The author distinguishes a less violent form from a more violent 
one. In the former the horse is noted to be semi-conscious, standing 
in the stable usually with its head hanging in a corner and refusing 
food ; the gait is slightly swaying or staggering. In the more violent 
cases the symptoms may increase rapidly in intensity or they may 
be present from the very onset. The horse pushes its head forward, 
violently against the wall and in so doing assumes all possible positions, 
resulting in bruising and laceration of the skin of the head and point 
of the shoulders. In some cases the horse may show actual fits of 
madness. If taken outside into a paddock it soon lands itself in a 
wire fence, against trees, or other obstructions and injures itself badly. 
These violent symptoms are succeeded by a partial or complete coma. 
The horse then goes down usually on its side with outstretched 
extremities; it first rises on its feet from time to time but, later, 
attempts at rising become fruitless. Symptoms of dyspnoea are 
sometimes extremely pronounced during this stage. Nervous symp¬ 
toms of a less violent nature were also noted. In the somnolent 
or semi-conscious stage the eyes are staring, the horse is apathetic 
towards its surroundings, and twitching of the lips, champing of the 
teeth, opisthotonus, kicking at the abdomen, and yawning may 
be seen ; sometimes there is profuse perspiration. At the beginning 
the pulse is normal but in some cases it later becomes increased in 
rate, soft and small, and, finally, imperceptible. Micturition is either 
normal or its frequency is increased; polyuria was occasionally 
seen. There is thus a close analogy between the symptomatology 
of acute fiver atrophy of horses and that of the human disease. 

The term “ staggers ” is also applied in South Africa to a chronic 
disease of horses otherwise known as “ dunziekte,” in which the fiver 
undergoes a cirrhosis, starting usually from the central vein and 
finally involving the whole lobule. The course of this disease, however 
is, as a rule, a chronic one, lasting for weeks and even months, but 
in some cases the symptoms develop very rapidly; a differential 
diagnosis is then only possible post-mortem. 

Attempts at treatment were made in several instances, but “ no 
definite results were obtained.” 

At the end of the article the author discusses, at considerable length, 
the observations made and the results of attempts at experimental 
transmission in so far as they tend to throw fight on the possible 
cause of the disease. The experimental results are summarised as 
follows •— 

Blood from nine horses suffering from acute fiver atrophy was 
transfused into 14 horses that had not been immunised against horse 
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sickness; eight out of the nine horses affected with staggers had been 
previously immunised against horse sickness, the longest interval 
since the last injection of virus being 77 days; the ninth horse had 
been injected with serum only. The blood of the eight immune 
horses produced horse-sickness in six horses, of which four died. 
One horse died 46 days after having been injected and, postmortem, 
showed parenchymatous hepatitis together with lesions of pernicious 
anaemia. Sub-inoculations with the blood of this horse gave 
negative results as far as liver atrophy was concerned but 
positive ones with regard to pernicious anaemia. One horse died of 
staggers. 

Portions of the livers of four horses that had died of acute liver 
atrophy were emulsified and injected into eight horses, of which 
three had been immunised against horse sickness. In one instance, 
45 days after the injection, a horse died showing lesions of pernicious 
anaemia together with a well-developed parenchymatous hepatitis. 

Serum from a horse suffering from acute liver atrophy was injected 
into five horses, with negative results. 

Serum from one horse that had recovered from acute liver atrophy 
was injected into 31 horses, and none of them developed the disease ; 
also, the serum of five horses that had recovered from the disease 
was injected into 26 horses, with negative results. 

Serum that had been utilised for the immunisation of horses amongst 
which acute liver atrophy had been noted was injected into 76 horses ; 
one of these contracted the disease. 

The absence of fever in the disease and the impossibility of increasing 
its incidence by administering increased doses of horse-sickness 
blood, or by various other treatments plead strongly against the 
acceptance of an organism, even an ultra-visible organism, as the cause 
of the disease. The most striking fact appears to be that the greatest 
number of cases was somehow connected with horse-sickness, and, 
moreover, the above experiments established that the horse-sickness 
virus can remain in an immunised horse for some time after its 
recovery; the horses that became affected with staggers appeared 
to retain in a much greater number of cases and for a longer period 
the horse-sickness virus than did the immune horses. Further, in 
some instances, the horses contracting horse-sickness after tranfusion 
of blood showed the disease after an unusually long incubation period. 
The evidence goes against the assumption that pernicious anaemia 
is connected with staggers although some horses contracted both 
diseases. As is described below, an acute hepatitis resembling to a 
high degree that observed in staggers can be produced by the poison 
of a plant, Senecio, the poisoning only producing its effects a consider¬ 
able length of time after it has been consumed. In the greater number 
of cases, manifest symptoms of this poisoning did not appear, but it 
is argued that when horses become affected with horse-sickness or 
perhaps pernicious anaemia these symptoms may break out as the result 
of the superadded action of a new toxin. It is thus concluded that 
the primary cause of staggers is most likely to be a plant toxin that 
remains fixed in the liver cells for a considerable time, and horse- 
sickness and environmental influences are regarded as contributory 
causes. 
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ii. Parenchymatous Hepatitis (Senecio Poisoning). 

Although the disease known as “ dunziekte ” in Natal has, as the 
result of a number of investigations, been connected with ragwort 
poisoning the author considered it necessary first of all to establish 
the validity of this hypothesis, and thus a number of experiments 
were undertaken in 1912, by the Division of Veterinary Research, upon 
the cause of the disease and continued until 1917. A total number 
of 24 horses and one mule was utilised. 

One horse was turned out into a paddock in which Senecio latifolius 
was very plentiful, but it was never observed to eat any of the plants. 
The opinion that ragwort is only very rarely eaten by horses is thus 
justified. 

Ragwort was tolerated by 23 horses when cut up and mixed in not 
too great a quantity with other foodstuffs. In one instance the 
disease was produced by feeding as small a quantity as 32 lbs. in 
50 days, or 10 oz. per day. Quantities amounting to 44 lbs., in daily 
doses of 6 to 13 oz. extending over a period of not exceeding 58 days, 
did not produce the disease in all instances. Quantities of 38 to 39 
lbs. produced the disease when fed in average daily doses of 6 oz. 
for a period of over 100 days. Small quantities can thus produce 
the disease when fed for a sufficient length of time. This fact was 
confirmed by feeding horses experimentally with 48 to 50 lbs. in 
128 days, at a daily rate of 6 oz. 

In an experiment in which the daily average given was 20 oz. 
or more, and amounted altogether in two cases to 106 and 131 lbs., 
the disease developed after a shorter period, viz., 78 to 79 days. One 
horse, however, had received a total of 48| lbs. in daily doses of 17£ 
oz. and died after a shorter interval, viz., 44 days. One horse, referred 
to below, and the mule did not develop the lesions. 

It would thus appear that practically all horses are susceptible 
to ragwort poisoning. 

An important fact established was that once a sufficient quantity 
of ragwort has been consumed it produces hepatitis and this condition 
may continue to develop even though the feeding has been stopped ; 
the longest interval between the cessation of feeding and death was 
96 days. Three other horses died 20, 23, and 43 days after the 
ragwort had been stopped. In cases where death occurred three or 
four days after discontinuing the feeding the animals were considered 
to have been already ill. 

Some of the horses that had been fed on ragwort were subsequently 
used for horse-sickness experiments. In two instances, immediately 
after the feeding had been stopped, the horses were injected with virus 
and serum and whilst the horse-sickness reaction developed both horses 
showed symptoms of ragwort poisoning; one of these horses 
showed symptoms of “staggers” from which it recovered, and one 
died. 

Some of the horses were immunised after having discontinued the 
feeding; one of these died of horse-sickness and showed typical liver 
lesions, death in this case taking place 56 days after the end of the 
feeding. Three horses passed successfully through the horse-sickness 
infection but subsequently died of ragwort poisoning. Since death 
occurred to about the same extent in horses that had been fed with 
ragwort but not subjected to immunisation against horse-sickness 
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it does not seem that the latter disease can be accused of accelerating 
death. 

One horse showed symptoms of ragwort poisoning thirteen days after 
having been fed with the plant and then recovered; this suggests 
that recoveries are possible once the cause has ceased to act. Another 
case to which special attention is drawn is that of a horse which 
received in 125 days 50 lbs. 3 oz. of ragwort; no symptoms were 
noted during this period or afterwards. The horse passed through a 
mild horse-sickness reaction but this did not develop symptoms of 
ragwort poisoning. It lost steadily in condition and was killed 
73 days after having discontinued the feeding. On post-mortem 
examination no lesions of parenchymatous hepatitis were observed 
but there appeared to be a difference in the shading of the liver cells, 
which might have been due to regenerative processes. 

In the acute ragwort poisoning produced experimentally, a series 
of symptoms was noted which pointed to a liver disease, viz., a 
jaundiced condition of the mucous membranes of the eye and a disturb¬ 
ance of the sensory organs manifested by the slight pressing forward 
of the body, uncertain gait, and semi-consciousness. These symptoms 
are comparable in a milder degree to those seen in the above-described 
acute liver atrophy. In addition, there are symptoms of colic, together 
with, invariably, loss of condition and loss of appetite. This picture 
agrees with that given by Hxjtyra and Marek in their text book of 
their so-called acute liver atrophy of the horse. Haematuria and 
haemoglobinuria were occasionally observed. 

A minute description is given of the post-mortem changes. The 
liver lesions are interpreted as those of a parenchymatous hepatitis 
varying considerably in degree, but in no case so marked as in the 
above described acute liver atrophy. In some horses, however, 
groups of lobules could be found in which the picture of acute atrophy 
was present in detail. The heart lesions, described as myocarditis 
and fatty degeneration, also corresponded to some extent with those 
found in the above disease. The main changes in the kidney were 
those of fatty degeneration, in no way different from those found 
in acute liver atrophy. Fatty degeneration of the voluntary muscles 
and the suprarenal glands and the presence of fat in the parotid 
and submaxillary glands further indicated that Senecio poisoning 
attacks practically all parenchymatous organs. 

In comparing the lesions thus found in Senecio poisoning with 
those of the above described liver atrophy, differences are found 
varying only in degree; destruction of the liver tissue was most, 
pronounced in the latter case whilst the heart was more greatly 
involved in the former. The remaining lesions were more or less 
parallel in intensity. 

Viljoen (P. R.). Investigations into Lamziekte in Cattle. —Union 
of South Africa, Dept, of Agriculture, 5 th <£ 6th Repts. of the Director 
of Veterinary Research. 1918. April, pp. 257 -320. With 12 
tables. 

In this paper Viljoen discusses the results of an extensive series 
of experiments and observations upon the South African cattle disease, 
“ lamziekte,” made during recent years at the Experimental Station, 
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Armoedsvlakte, and on other farms in the so-called lamziekte areas. 
In previous reports, issued from the same source, an account 
was given of some investigations undertaken by the author in 
collaboration with Theiler and Green dealing particularly with the 
dietetic deficiency or 'vitamine theories which had been set forth 
to explain the occurrence of this somewhat mysterious disease. 

Several general aspects of the disease such as the symptomatology, 
animals affected, latent or incubation period, and the conditions 
under which the disease is contracted are first discussed. Dealing 
with the particular soil and veld conditions under which lamziekte 
•occurs it is stated that in the Bechuanaland area the disease is most 
prevalent on limestone and dolomite formations, but it also occurs 
on farms free from any kind of rock ; sandy soil, particularly when 
mixed with limestone, seems to be a very common formation. It 
appears that the disease occurs most commonly where the soil 
formation is such that very little moisture is retained, so that plants 
growing on the soil quickly respond to changes in the climatic condi¬ 
tions. As regards the nature of the vegetation it is definitely asserted 
that the disease occurs only on grass veld and has never been seen 
on Karroo veld. Farmers often accuse “ sour ” veld as the cause 
of the disease, but this view can be ruled out for the grasses on the 
effected area investigated were of a high nutritive value and not 
of the kind to which the term “ sour ” is generally held to apply. 
The disease occurred very rarely on veld where the plant “ brak 
ganna ” (Salsola sp.) grew abundantly. 

Apart from observations made on the veld a number of grazing 
experiments were conducted in small closed paddocks and from the 
results obtained the opinion is expressed that the disease originates 
from changes produced in the vegetation of lamziekte farms by 
the action of certain climatic influences such as heat and drought; 
in fact, the condition has always been recognised as a disease of 
drought. It occurs, moreover, during the summer months, when 
vegetation is growing and the rainfall is very irregular. When the 
.growth of grass is interrupted by spells of drought it is believed that 
a toxin is produced in it. Cases were observed to occur particularly 
on sandy soil covered with a vegetation which consisted only of 
young grass which quickly became burnt up at the beginning of a 
spell of drought; the outbreaks in these instances were checked by 
moving the animals on to so-called “ old ” veld, that is, pasture 
composed of older plants. A few cases were known to occur even 
in winter, but it is believed that the grass grows to a certain small 
extent even during this season; in this connection, the disease was 
seen to make its appearance in mid-winter in a paddock which had 
been grazed down completely by a number of cattle. Cases of the 
disease which are said to occur sometimes when the pasture is luxuriant 
are explained away by the assumption that the latent period of the 
■disease may sometimes be of considerable length. 

Lamziekte attacks all bovines irrespective of breed or sex; young 
animals and cows in calf or in milk seem to be very susceptible, and 
trek oxen have been said to be not very susceptible to the disease. 

However, the author adduces certain facts which tend to show 
that this view is not correct. The greater susceptibility of cows 
and heifers is not so marked as has been stated. Cattle in good 
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condition seem to be more liable to attack than those in moderate 
condition while those in poor condition very rarely contract the 
disease. Animals suffering from extreme poverty have often been 
mistakenly held to be affected with lamziekte. Apart from one 
suspicious case in a goat no cases of the disease were encountered in 
any of the other domesticated animals. 

Inoculation period .—It is well known that cattle introduced into 
a lamziekte area do not contract the disease for some months after 
their arrival. Out of 72 animals that had arrived at Armoedsvlakte 
from Pretoria 11 contracted the disease; the first case was observed 
in 3 months 22 days, while all the other cases appeared after a 
more prolonged period. It had been suspected that the disease had 
an incubation period, and this belief was supported by some work 
of Mitchell (D. T.) (1912), who observed that two animals contracted 
lamziekte 12 and 13 days, respectively, after they had been muzzled. 
Viljoen placed 40 head of cattle in kraals and fed them on foodstuffs 
from lamziekte-free areas for a period of seven days and afterwards 
allowed them to graze on infected veld for 30 days. Two showed 
symptoms on the 3rd and one on the 4th day after arrival in the kraal; 
three showed symptoms after returning to the veld, viz., on the 11th, 
18th and 29th days, respectively. From these results the incubation 
period would appear to be unusually short. In another instance the 
disease occurred in an animal 21 days after it had been removed from 
the veld and fed with foodstuffs from a non-lamziekte area. It thus 
appears safe to conclude that the disease may have an incubation 
extending up to 21 days. 

Symptoms .—As a rule no premonitory signs are observed and even 
when animals are closely observed in paddocks no well-defined 
symptoms were seen preliminary to the actual attack, except, perhaps, 
a very slight uneasiness. Some observers have included signs of pica— 
a craving for bones, etc.—among the premonitory symptoms, but this 
was not in accord w r ith the author’s own experience as these signs 
could also be observed in cattle on farms where lamziekte had never 
been known to exist. In one small paddock where a number of 
carcases were strewn about great difficulty was experienced in getting 
the cattle to chew the bones. 

Three forms of the disease are said to occur, viz., (1) peracute, 
(2) acute, and (3) sub-acute forms. Out of 50 animals that died 
at Armoedsvlakte the peracute form occurred in 9, the acute form in 
38, and the sub-acute form in 3. In the peracute form the animals 
affected were generally found dead on the veld, the disease resembling 
anthrax in its sudden development. The acute form, which probably 
accounts for 80 per cent, of all cases in Bechuanaland is also very 
sudden in its onset. The animal is first noticed to be rather dull, not 
feeding, and inclined to keep away from other cattle. It appears 
uneasy, sometimes excited, and muscular weakness is soon noticed, 
the animal showing an inclination to lie down frequently; if driven, 
stiffness in the fore quarters is noticed, the tendency to he down 
becomes progressively more marked, and the gait at this stage is said 
to be very typical. In from a few hours to a few days the animal 
lies down and is unable to rise again; when assisted on to its feet it is 
unable to maintain itself in the standing position. The muzzle 
becomes very dry and covered with crusts ; small quantities of faeces 
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.of varying consistency are passed. The temperature in all cases 
(remains normal throughout. The sternal position may be maintained 
for a day or two but finally the animal lies stretched out on its side 
.and death then soon supervenes. Paralysis of the tongue and throat 
muscles was observed in several cases, which proved to be rapidly 
fatal ; in these cases salivation was profuse and the jaws were in 
constant movement. No cases were observed by the author in which 
the cattle were able to eat and drink normally. Sensibility remains 
unimpaired right up to the point of death. These acute cases lasted 
from 12 hours to 5 or 6 days, average 2-3, and the great majority 
proved fatal. 

The sub-acute form seen by the author differed from the acute 
in that the onset was not so sudden and the course of the disease 
was much more prolonged ; the animal remained lying down from the 
4th to the 14th day, death then taking place in from 2 to 7 days. 
Nearly all cases in which the animals lie down and are unable to get 
up terminate fatally ; cases in which the animals are able to remain for 
some little time standing frequently recover. In his experience of 
about 200 cases of the disease the author never met the so-called sub¬ 
acute or chronic cases described by other writers where the animals 
were able to feed and drink normally; it is regarded as probable that 
such cases were in reality merely instances of extreme poverty. 

As regards post-mortem findings no well-marked naked-eye lesions 
are manifest, but the following changes are fairly constant:— 
Congestion of the abdominal organs and of the mucous membranes 
of the fourth stomach and intestines; frequently, petechiae in the 
epicardium and endocardium, and in many cases congestion of the 
lungs. The lesions did not vary very much in the different types of 
the disease, except that in the sub-acute forms muco-enteritis is 
more marked. 


Experimental Work. 

Grazing down experiments .—With the object of facilitating the 
study of plant life and other conditions on so-called lamziekte areas, 
a number of experiments were made in order to induce the disease to 
make its appearance on areas of as small an extent as possible. The 
disease was first recorded in a 100-acre camp, which was afterwards 
divided into four smaller camps of equal size and by continuing 
this work the author was able eventually to get cases in paddocks 
only about eight acres in extent. The results of the feeding experi¬ 
ments carried out by Theiler, Green, and the author indicated 
that supplementary rations did not in any way reduce the incidence 
of the disease among cattle grazing over lamziekte veld, and hence 
in the series of experiments now described it was possible to keep the 
small areas grazed down completely for comparatively long periods 
by giving the experimental animals maintenance rations. 

The author then details 11 experiments, in of each of which 
batches of from 8 to 50 cattle were turned into the enclosed paddocks 
for the purpose of grazing down their vegetation completely, and 
kept there for varying periods of time extending up to over a year. 
Positive results were obtained in five experiments, 12 animals becoming 
eventually affected (expt. 1, 4 cases; expt. 3, 2 cases ; expt. 4, 3 cases ; 
expt. 5, 2 cases ; expt. 6, 1 case). In discussing the results the author 
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states that entirely different conditions prevailed in the first of these 
experiments as compared with those in the remaining ones. In the 
first, grazing was plentiful when the four cases occurred, and after the 
grass had been eaten down considerably no more animals contracted the 
disease. In all the other experiments losses occurred only when the 

f rass had been grazed down considerably and only short tufts remained. 

lost of the cases occurred in June and July when the soil was very dry 
-and the growth of vegetation elsewhere in the neighbourhood almost 
at a standstill, but owing to the constant presence of cattle in the 
paddocks the sprouting of grass was nevertheless continually stimulated. 
Owing to the alternation during this period of cold spells with hot 
sunny days the belief is expressed that grasses of a very toxic nature 
were thereby produced ('). 

In some of these experiments a number of lamziekte carcases were 
left in the paddocks. On the other hand, in the first experiment no 
carcases were left and yet four cases occurred. In one particular 
paddock in a comer of which carcases were for a time deposited three 
experiments were carried out; in the first of these the animals had 
no access to carcases and no cases of lamziekte occurred, while in the 
second and third the animals had access to carcases and five cases 


of the disease occurred. In another experiment no carcases were 
present but the animals (2) which subsequently died had access to 
carcases a fortnight before they were admitted into the paddock. 
In another experiment the anim als had access to a large number of 
carcases and no cases occurred although the experiment was continued 
for eight months ; this result dissipated any suspicion in the author’s 
mind that the carcases had any connection with the production of 
the disease. 


Attempts had previously been made by Mitchell and Walker to 
transmit the disease from sick and dead animals to healthy cattle, 
using in this manner almost every tissue that might be infected, 
but their results were invariably negative. In the author’s experiments 
the animals were not seen to take much notice of the carcases in spite 
of the fact that they very often were observed to lie down between 
and even on top of the carcases. Moreover, for five years it had not 
been the custom to allow carcases of dead animals to lie about at 


Armoedsvlakte and yet cases of the disease occurred just the same. 
It is further concluded that (I) lamziekte is not a disease which can 
be associated with a deficiency of the ordinary food elements in lamziekte 
veld, (2) the disease can’ be contracted even when the bulk of the 
animals’ diet consists of food-stuffs imported from an area where 
lamziekte is unknown. 


Plant-feeding experiments .—-A very comprehensive series of ex¬ 
periments is described in which attempts were made to produce 
lamziekte in cattle by feeding them on different plants collected from 
the veld in order to test (1) the plant poison and (2) the grass toxin 
theories. The animals were tied up constantly except for a few 
hours every day, when they were allowed to run out for exercise, 
and muzzled so as to prevent natural grazing. In this way 140 
different species of plants, many of which were supposed to be 
poisonous, were fed in weighed quantities for certain periods, in many 
cases extending to over 100 days, to cattle, 19 in all being used for 
the test; meanwhile, the animals received a supplementary ration 
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of maize meal, bran, and veld grasses. The results were entirely 
negative. Similar results were obtained in experiments in which: 
(1) Cattle were fed with a plant ( Salvia rugosa), numerous seeds of 
which are found in the stomachs of animals dead of lamziekte. (2) 
Mixed grasses from the veld were fed, together with a small supple¬ 
mentary ration of bran and bean meal to animals kept in the stable. 
(3) A grass ( Chrgsopogon semikitus) heavily infected with a parasitic 
fungus (Phyllachora) and much liked by cattle was fed alone for six 
months. (4) Grasses from a very badly “ infected ” lamziekte 
paddock were fed to cattle for five months. (5) Twenty-five different 
grasses from lamziekte veld were fed to 19 animals for nearly four 
months. In this last experiment each animal received two species 
• of grasses every day, and in selecting the grasses for each animal 
a grass of rare occurrence as a rule had to be combined with one . 
growing abundantly. As regards the feeding value of the different 
grasses all animals maintained their condition until the last month 
(June) of the experiments when the grasses became dry and fibrous, 
but even at this stage the loss in condition was not very noticeable 
except in the case of one cow receiving Aristida congesta and Eragrostis 
nebidosa. (6) A grass, Cfdoris petrea, which has been found to contain 
a cyanophoric glucoside, was fed alone to cattle for two months, 
-but these animals sustained no loss in condition. 

Although the results in these plant feeding experiments were so 
•uniformly negative the author refuses to admit that definite conclusions 
•can be drawn from them. He regards it as possible that the plant 
•or grass toxin is very unstable and likely to disappear before the 
plants selected for the feeding tests reach the stable. It is added that 
the disease at times makes its appearance only on some camps and 
]K)8sibly only on certain portions of such camps, and is prevalent 
•only at certain times of the year. 

From the purely dietetic point of view the results of the above feeding 
experiments were interesting. The previous experiments of Theiler, 
Green, and the author indicated that hay made from grass cut at 
Tandom from lamziekte areas often proved very innutritious, while cattle 
naturally grazing over the areas kept in fair condition except when 
they became affected with the disease, lamziekte. In Viljoen’s present 
experiments, however, the cattle kept in very good condition by feeding 
on grass collected 'from lamziekte veld. But, in these new experi¬ 
ments the whole plant, including the root and the succulent leaves 
found at the base were fed to the animals whereas in the older experi¬ 
ments the grasses were cut by a sickle several inches above the ground. 
These results, therefore, afford strong evidence against the so-called 
•deficiency theories advanced to explain the cause of lamziekte. 

Experiments to test soil infection theories.— It had been suggested 
that the causal agent of lamziekte was connected with the soil and 
was in the nature of a bacterium or fungus growing on or in the 
ground, although all experimental evidence goes against a bacterial 
origin of the disease. The following tests are described. 

(I) Forty head of cattle had stirred up with their drinking water 
daily for over a year soil from a badly “ infected ” lamziekte paddock. 
Three animals subsequently became affected with the disease but the 
percentage is regarded as quite small and no larger than that among 
animals in other experiments or amongst the controls. 
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(2) Forty animals were similarly treated for over a year but, in 
addition to the soil received in their drinking water, these animals 
also had access to a “ lick ” consisting of 1 part common salt, 1 part 
bone meal, and 2 parts soil; the results were entirely negative. 

(3) Twenty cattle were placed for over 1J years in a small enclosure 
within a well-known lamziekte area; all vegetation was removed 
from the surface of the soil and the animals were fed on a maintenance 
ration consisting of foodstuffs from a non-lamziekte area. By placing 
the food on the ground it was hoped that a fair amount of soil would 
be ingested. No case of lamziekte occurred. 

(4) One hundred and fifty tons of soil were removed from a lamziekte 
farm to a non-lamziekte farm. The vegetation was allowed to grow 
on this soil and 21 head of cattle had access to the pasture for a period 
of a year. The results were again entirely negative. One had thus 
to conclude that the causal factor of lamziekte had no connection 
with “ soil infection.” 

Alternate feeding and grazing experiments — The main object of 
these was to find out whether there would be any difference in the 
incidence of the disease when animals were kraaled and given a well- 
balanced ration for a certain period and then allowed to run on the 
veld without any additional rations for another period. By varying 
the periods of kraaling and grazing it was hoped to arrive at the period 
of incubation of the disease. 

(1) Forty cattle were, alternately, first fed on maize meal, bran, 
lucerne, hay, and veld hay in a kraal for one week, and then allowed to 
rim in the veld for one month. This was kept up for a period of nearly 
ten months. Six cases of lamziekte occurred : (a) 17 days, and (b) 28 
days after leaving the kraal; (c) 4 days after returning to the kraal 
for the second time ; (d) 10 days after leaving the kraal for the second 
time; (e & f) 3 days after arriving at the kraal for the third time. 
The mortality amongst this batch was thus higher than amongst 
other experimental animals for the same period, showing that the 
feeding did not in itself decrease the mortality. On the other hand, 
the complete change of diet from the veld grazing to kraal feeding 
seemed to increase the mortality; three out of the six fatal cases 
showed symptoms a few days after the change from the veld to 
stable diet. 

(2) This experiment was conducted on similar lines. Forty animals 
were kraaled for 14 days and then allowed to graze for 14 days. The 
daily ration was the same as before. The results were entirely 
negative, although the experiment was continued for nearly six months : 
it is added, however, that cases of lamziekte were practically absent 
from the farm during this period so that no definite conclusions could 
be drawn. 

Experiments to test food deficiency theories.— The disease has been 
regarded as due to the lack of some essential food constituent on 
lamziekte areas ; a mineral deficiency, especially as regards phosphates, 
has been most generally accepted in this sense. This theory, 
however, finds no support in the fact that the best conditioned 
animals are the ones to contract lamziekte first, and calves born 
and bred on lamziekte farms develop normally and never show 
any malformation of the bones. 
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A series of six experiments is then described in which animals 
running on the veld were given access to the following substances: 
(1) Lucerne hay and bran (15 lb. and 5 lb. per animal per day) for 
a period of two years. Two out of 10 (20 per cent.) developed 
lamziekte. (2) Mineral “ lick ” consisting of magnesium sulphate 
15, common salt 30, fine bone meal 30, sodium phosphate 4, calcium 
fluoride 1, precipitated chalk 19, and iron sulphate 1 part; during 
a period of two years, four out of the 20 animals (20 per cent.) contracted 
lamziekte. (3) Bone meal feeding. Eight ounces of this was given 
as a “ lick ” to each animal per day; two out of 10 (20 per cent.), 
during a period of two years, contracted lamziekte. (4) Bone meal 
feeding to surplus cattle. This experiment was very similar to the 
preceding; five out of 30 (17 per cent.) developed lamziekte during 
a period of only 8£ months. (5) Antiseptic tonic " lick.” The 
same animals were used as in the preceding experiment, but instead 
of giving a “ lick ” consisting of bone meal only their “ lick ” was 
made up as followsCommon salt 8 oz., bone meal 8 oz., iron sulphate 
2 drachms, arsenic 30 grains, copper sulphate 1 drachm, creosote 
1 drachm, and ginger 2 drachms. This amount approximately was 
given as a single dose for each animal three times a week ; 13 out of 
40 (32 per cent.) contracted lamziekte during a period of only 15 
months. (6) Control cattle, given nothing in addition to veld grazing ; 
six out of 20 (or 30 per cent.) contracted lamziekte during a period 
of two years. In a bone meal feeding test subsequently carried out 
one out of 20 animals showed symptoms of lamziekte three months 
after the beginning of the experiment; these animals were all actually 
dosed with 8 oz. bone meal each morning; during the same period 
only two cases of lamziekte occurred among 230 other cattle 
running on the farm. This last test affords strong evidence against 
the “ mineral deficiency ” theory. The differences in the percentages 
in the other tests are not very divergent considering the comparatively 
small number of animals, and in any case no support can be obtained 
for the theory. 

Exercise experiments. —The alleged slight susceptibility of oxen to 
lamziekte has been attributed to the fairly regular exercise to which 
these animals are subjected. Thirty-eight head of mixed cattle 
comprising oxen, cows, heifers, and tollies in approximately equal 
numbers were given severe exercise regularly several hours a day 
or every other day for a period of a year, receiving nothin g except 
the common salt lick in addition to veld grazing. Of these animals 
ten (6 oxen, 1 cow, 1 heifer, and 1 tollie) developed lamziekte, which 
is regarded as an exceptionally high mortality compared with that 
occurring in other experiments during the same period. The high 
percentage among oxen is accounted for by the fact that as soon 
as exercise was found to be a failure as a preventative all breeding 
cattle were replaced by oxen. 

Transmission experiments. —Extensive experiments with the object 
of testing the “infection theory” had previously been carried out by 
other workers, with negative results in all cases. Viljoen by using still 
further methods endeavoured to transmit the infection from sick and 
dead to healthy animals. 

(1) Blood transfusion. It was reasonable to assume that if the 
disease was caused by a plant toxin one might possibly be able to 
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introduce it into a healthy animal by the injection of large quantities 
of blood intravenously from an infected animal. Ten animals were 
taken from the lainziekte veld, put in a stable and fed on material 
from a non-lamziekte area and were only allowed out for a few hours 
every day, during which time they were muzzled. One positive 
case resulted. This animal received three litres of blood from a heifer 
suffering from an acute attack of lamziekte. No untoward symptom 
occurred until the third day after the transfusion when definite 
svmptoms of lamziekte developed and the animal died the following 
day. The transfusion, however, was carried out only 17 days after 
the animal had been brought in from the veld to the stables. It is 
regarded as highly probable that this animal was passing through 
the “ incubation ” period of the disease, contracted previously on 
the veld, when it was used for experiment. It is stated that the 
transfusion experiments have been subsequently repeated on very 
many occasions, always with negative results. 

(2) Muscle inoculations. These experiments were suggested by the 
results of investigations conducted by Hedinger (E.), who connected 
lamziekte with the presence of sarcosporidia and their toxin in the 
muscles of cattle. Thirty animals were injected by de Kock (G.) 
with muscle emulsions from cattle killed after lamziekte had been 
definitely diagnosed; 8 fatal cases occurred which de Kock diagnosed 
as suspected lamziekte. Thus only 27 per cent, of the animals 
inoculated died subsequently although some of them received no fewer 
than five inoculations at different times with material from different 
cases. The " incubation ” period in these cases would vary from 
5 to 21 days, and Viljoen is of opinion that the symptoms in these 
fatal cases were in reality those of a toxaemia, and did not correspond 
with those of lamziekte. Six of the fatal cases were actually ru nning 
on lamziekte veld prior to and during the transmission experiments 
but, nevertheless, two came from a non-lamziekte area. It is stated 
that in more recent observations, however, animals brought from 
a non-lamziekte farm did not appear to be so very susceptible to 
the disease, and, in fact, the shortest period in which animals showed 
symptoms was 3J months after arrival. In the above two fatal 
cases symptoms were shown in one case only nine days and in the other 
27 days after arrival on the lamziekte farm. 

A further series of experiments conducted under the supervision 
of Theiler, at Onderstepoort, are described in which healthy animals 
were injected with emulsions of liver and muscles of lamziekte cattle. 
In this manner 24 cattle were injected, some of them even five times. 
No cases of lamziekte occurred. 

An endeavour was next made to find out whether lamziekte could 
be set up by drenching animals with fly pupae (Pycnosoma marginale) 
which had been reared on carcases of animals dead from the disease. 

Most of these experiments were made at Onderstepoort under the 
supervision of Thetler. Thirteen cattle were drenched each with 
hundreds of pupae. Two of these are stated to have subsequently 
died from toxaemia. In the case of one of these, however, the symp¬ 
toms corresponded very closely with those of lamziekte; pupae 
reared in its carcase and conveyed by drenching to seven other cattle 
(included in the above experiment) did not set up any disease. In 
the case of the other animal that died of so-called toxaemia it is 
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noted that three other animals received the same quantities of pupae 
on the same days. 

In another experiment, cattle were drenched with ground-up 
beetles and ants, collected on lamziekte farms. None of the seven 
cattle used contracted the disease. 

Two cows drenched with faeces of animals suffering from acute 
lamziekte did not contract the disease. 

It had been claimed by a certain Dr. Matthias that lamziekte 
could be prevented by inoculating animals with defibrinated blood 
from an affected animal. Viljoen inoculated 116 head of cattle with 
blood from lamziekte animals on different days whilst 119 cattle 
served as controls. During the following year 25 cases occurred 
among the inoculated animals and 23 among the controls. 

It has been held that inoculation with anthrax vaccine was capable 
of warding off attacks of lamziekte for several months. Out of a 
total of 283 animals vaccinated at Armoedsvlakte 18 contracted 
lamziekte (six within 6 months, seven within 12 months, and five 
after more than a year). The fact that six out of the 18 animals 
died within a few months after the inoculation goes to prove that it 
has no protective action against lamziekte. 

Curative treatment .—The following drugs or biological products 
were tried :—Arecoline and pilocarpine, arsenophenylglycine, blood 
(defibrinated and extracted), chloral hydrate, cholesterine, cocaine 
hydrochloride, corrosive sublimate and sodium chloride, curare, 
eserine, formalin, iodine and potassium iodide, Leonotus leonurus 
plant, levurine, methylene blue, novoflavin, orypan, oxygen, peptone, 
pilocarpine and eserine, potassium permanganate, salvarsan, sodium 
sulphate, strychnine sulphate, trypanblue, and yeast. In discussing 
the results the author states that “ some methods of treatment were 
apparently successful, but the word ' apparently ’ is used advisedly, 
as in all cases where recovery occurred the method of treatment 
failed completely on more extensive trial. The only conclusion one 
could arrive at was, therefore, that the recoveries would have taken 
place even in the absence of any treatment.” 

The author then goes on to discuss at length the results obtained 
in the foregoing experiments. He holds that they point to the 
probability that the disease is caused by a poison or toxin of vegetable 
origin. However, if what is stated in the footnote appended by 
Theiler ultimately proves to rest on a sound foundation of fact then 
the author’s arguments are erroneous. This, however, does not 
detract in any way from the intrinsic value of the laborious series of 
investigations conducted by him with a view to elucidating the nature 
of the disease. Theiler’s note is as follows:— 

“ Since this .article has been in the press further experiments were 
undertaken, which led to the definite conclusion that lamziekte is caused 
by the ingestion of bones and substances of certain carcasses undergoing 
putrefaction and containing a very active poison which is probably of 
a specific nature and produced by a pathogenic saprophyte. Most 
cattle can be rendered lamziek by drenching with suitable material, 
when given in sufficient quantity (e.g., pupae of picnosoma as done in 
the experiments quoted in the article, the disease observed undoubtedly 
was lamziekte. Compare also second report of D.V.R., page 100, exp. 27 ; 
page 103, exp. 82 ; page 104, exp. 83 ; pages 175 and 176). Of cattle 
running in the veld only those animals contract the disease which show 
pica. In their searching for bones to satisfy their abnormal craving 
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they pick up the toxic substance which frequently is contained in the 
bones. Practically all observations recorded in this article find now their 
explanation considering the fact that two conditions are required for 
the acquisition of lamziekte, viz., 1. pica, a morbid condition contracted 
from the pasture under certain climatic and telluric conditions, and 
2. the poison of a toxogenic saprophyte, the development of which again 
is dependent upon climatic and probably also soil conditions as obtaining 
in lamziekte areas. For details consult special report on the cause of 
Gallamziekte, by Sir A. Theiler, R. E. Montogomery and P. R. Viljoen. 
etc., now in preparation.—A. Th.—May 1919.” 

Green (Henry H.). i. The Deficiency Aspect of Maize Products.— 

Union of South Africa . Dept . of Agriculture , 5 th & 6 th Repts. of 
the Director of Veterinary Research. 1918. April, pp. 751-774. 

• ii. Upon the Quantitative Relationship between the Anti- 
neuritic Value of a Diet and the Onset of Polyneuritis. — Ibid. 
pp. 775-812. 

i. “(1) The examination of maize-milling products by dietetic experi¬ 
ments upon pigeons indicates that the distribution of vitamine in the 
individual maize kernel follows the distribution of phosphoric oxide. 
Both are located chiefly in the sub-pericarpal layers and germ, to a less 
extent in the outermost skin, and to a very much less extent in the 
endosperm. In the sampling of maize about seven-eighths of the vitamine 
passes into the 4 hominy chop ’ (complete by-product), while about 
one-eighth probably remains in the ‘samp’ (endosperm). Of the whole 
maize, about two-thirds is usually converted into samp and one-third 
Into hominy chop, so that the latter is about twelve times as rich in 
vitamine as the former, or well over twice as rich as the original grain. 
Tf we take the average pigeon requirements as standard and state this 
as 100, we get a series of figures representing the amount of vitamine 
present as percentage of avian requirements. The probable error of the 
numbers is assessed as about ± 10 per cent. 


Product. 

Percentage 

P* 0 5 . 

Vitamine in percentage 
of average requirements, 

± 10 per cent. 

Whole maize 

0*59 

lofi 

Fine meal 

0-46 

122 

Seconds 

0*65 

172 

Bran 

0-67 

177 

Hominy chop 

1*42 

375 

Samp .. 

0*12 

31 

• 

: 


4< These figures are relative and based upon the data acquired so far. 
The actual numbers depend upon the estimate of average requirements, 
and closer approximation would involve the use of statistical methods. 
The value for samp is interpolated, but is probably fairly near the truth. 
The vitamine values of milling products of course vary with the mode 
of milling, and the grade of ‘ fine meal ’ arrived at. ‘ Bran,’ for example, 
would be expected to run higher in general than in the case just cited, 
where the material appears to consist chiefly of the outermost skin. It 
seems probable that an average value for millers’ mealie bran, containing 
a higher proportion of the sub-pericarpal layers and genu and a larger 
fraction of the total phosphoric oxide of the grain, would run nearer 
300 than the value given here. It depends upon what fractions happen 
io be slumped as * bran.’ 






Vol. 8. No. 1.] 


Miscellaneous. 


79 


“ (2) Milled meals and table preparations vary in vitamine content 
according to the extent of milling, and may range from highly deficient 
products (fanko, samp, and ‘ specially prepared table meals ’) with about 
one-third of the vitamine actually * required for healthy maintenance, 
up to efficient products containing 20 per cent, to 40 per cent, more 
vitamine than is actually demanded by the average individual. Meals 
milled for native consumption and the ordinary meals of commerce 
appear to* be quite efficient, but high-grade table meals and flours are 
usually deficient. 

“ Whole maize can stand depletion of about one-third of its phosporic 
oxide in the process of milling before becoming deficient for the average 
pigeon, or presumably the average man. When supplementary rations 
comparatively rich in vitamine are used a meal milled to this extent 
would be safe ; but where little or no supplement is eaten such a border¬ 
line ^rade would probably contain too little vitamine for those individuals 
of higher requirement than usual, and a not inconsiderable incidence 
of deficiency diseases might be expected. If the supplement is meagre 
it would therefore be safer to mill more lightly. Reduction of the 
percentage of phosphoric oxide by about one-sixth in the process of milling 
would probably still leave the meal efficient for all individuals in so far 
as beri-beri vitamine is concerned, and at the same time considerably 
reduce the crude flavour and coarse texture objected to in whole meal. 
This would still leave the meal with a vitamine index 130 or 30 per cent, 
above average requirements. If we accept the common medium grade 
fine meals and flours as containing four-fifths of the percentage of P a 0 5 
in the original grain, they would have a vitamine index of 120 to 125, 
or 20 per cent, above average requirements. Such fine meals should 
therefore never come under suspicion as staple of a mixed ration , since 
a very small supplement richer in vitamine should throw the diet above 
the danger zone for even those rare individuals of exceptionally high 
vitamine requirements who might conceivably be hit by the fine meal 
alone. 

“(3) The parallelism between phosphoric oxide and vitamine content 
does not hold between different samples of maize , but only for distribution 
in any given kernel. 

In a series of six different samples varying in P 2 0* content by over 
100 per cent, no difference in vitamine content could be detected by 
pigeon analysis :— 

1. 2. 3. 4. 5. 6. 

Percentage P 9 0 5 in different 

samples of whole maize .. *35 ‘42 -49 *57 *63 *71 

Amount of vitamine present .. All six indicated as containing 

from 50 to 70 per cent, above 
average requirements for health 

“In these samples the ‘indicator limit’ of phosphoric oxide for border¬ 
line milled meals would range from about 0-23 per cent, to 0-46 per cent. 
It is therefore impossible to use phosphoric oxide as indicator of vitamine 
unless the phosphoric oxide content of the original mother grain be 
known. This information is rarely available, and the determination of 
P a 0 5 as a general analytical guide to efficiency—as advocated by Voegtlin, 
Sullivan and Myers—is therefore ruled out of court. Their standard 
for maize flour, which assumes that “ the P 2 0 5 content should not be less than 
0*5 per cent ” would condemn more safe samples than it passed. It 
would correspond to samples on the border-line of efficiency if the mother 
grain from which they were derived contained the relatively high propor¬ 
tion of 0*78 per cent. P 2 0 5 , and all ordinary meals coming up to their 
standard would certainly be efficient. But it would lead to false conclu¬ 
sions about all meals derived from mother grain containing less than 
0*6 per cent. P 2 () r ,, an d these predominate, especially in South Africa. 
Such a standard therefore is perfectly safe, but has no useful application. 

“ The much lower indicator limit of 0*35 per cent. P 2 0 5 would correspond 
to the border-line of efficiency for meals derived from average South 
African grain, and 0*4 percent. P 2 0’ 5 ’ would probably ensure a safe margin 
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of vitamine for average maize meals, but such a limit would reject just 
about as many healthy samples as it would pass deficient ones. The onl y 
sound judgment would be one based upon the extent of milling, and 
in absence of information about the original grain microscopic examination 
would provide a safer criterion than P ? O ri estimation. The biological 
test if of course the rational one but this, involving a graduated series 
of tests upon pigeons, is laborious and lengthy, and not within the scope 
of the usual analytical laboratory. 

“it is morally certain that the same line of reasoning is applicable to 
rice and to other cereals. Frazer and Stanton’s indicator limit of 0*4 per 
cent. P.>O r> for rice is now largely applied in the Far East, a sample 
containing less than this being regarded as 4 polished.’ In the Philippines 
it has been used as a guide to legislative control of the extent of polishing. 
No doubt it deals fairly well with average samples of rice originally contain¬ 
ing 0*5 to 0*6 per cent. P 2 0 5 , the average from which it was deduced by 
Frazer and Stanton being 0*54 (i.c. 0, p. 50), but it would almost certainly 
condemn vitamine-adequate lightly polished samples derived from rices 
grown under conditions of soil and climate which tended to produce 
a grain of low’ natural P 2 O r> content. Occasionally it might pass a sample 
just below' the border-line of efficiency where the original grain had been 
above the average in phosphoric oxide, but since the diet of even the 
poorest labourer nowadays is to some extent 4 mixed ’ the supplementary 
moiety would generally cover a slight deficiency, and any analytical 
error of judgment would escape detection. On the other hand where 
safe samples w r ere condemned as being 4 too low' in phosphoric oxide ' 
the grower or vendor would know no better and not be in the position 
to protest. 

“ The fact that the standard of Frazer and Stanton has proved useful 
in practice is no argument that it (or any other P 2 Or standard for any 
other meal) is universally applicable, and it is worth bearing in mind 
that these two authors put it forward with due scientific caution iu 
reference to their own experience in the Malay States. 

« (4) Maize meal as such can stand autoclaving at 125° C. for several 
hours without noticeable destruction of vitamine, although at 130° (\ 
or over destruction is rapid. At 125° C. the food is rendered somewhat 
unpalatable. It is highly improbable that any of the methods in vogue 
for the cooking of maize are likely to engender deficiency in respect to 
beri-beri vitamine. 

“ (5) Highly polished rice is shown to contain considerably more vitamine 
than samp, and is suggested as still containing at least half, and perhaps 
two-thirds, of average avian or human requirements. This would explain 
why it is that a small supplementary ration of moderate vitamine content 
added to* a rice diet has often been found to protect from beri beri. 

“(6) The incidence of scurvy on the Rand mines, statistically always 
low (Orenstcin), has probably nothing to do with the vogue of milling 
of the maize for native consumption, but is more likely to be connected 
with the nature and quantity of the supplementary ration. So long 
as the moiety of fruit and vegetables is not cut down, scurvy does not 
seem to appear.” 

ii. “ The results of an extensive series of tests upon pigeons are recorded 
on diets varying in known fashion in respect to antineuritic hormone 
or 4 water-soluble B,’ and an attempt is made to correlate the survival 
jieriods of the birds with the proportion of vitamine present in the diet. 

“ It is shown that the daily demand for vitamine is not absolute, but 
that it depends very largely upon the extent of exogenous metabolism. If 
the absolute amount of vitamine given per day is kept constant, poly¬ 
neuritis is induced when the amount of deficient basal ration is sufficiently 
increased. From this it is concluded that the main function of vitamine 
concerns the gross metabolism of food—probably oxidative catabolism. 
As yet there is no evidence to justify the view r that vitamine consumption 
is related to carbohydrate metabolism more specifically than it is to 
metabolism of protein and fat. Vitamine is also regarded as required 
for structural purposes by the various cells of the tissues, but the greater 
proportion in the food Is used up to metabolize the food itself. It is. 
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therefore, the ratio of vitamine absorbed in digestion to the energy 
value of the digested portion of the food which is suggested as determining 
the efficiency of a diet. The term ‘ vitamine index 5 is used to denote 
this ratio, the number 100 being taken as representing average vitamine 
requirements of the pigeon, and vitamine indices being expressed relatively. 
Thus, maize = 160 indicates that whole maize grain contains 60 per 
cent, more vitamine than is required for its own metabolism. 

** When the diet is deficient the vitamine required for its metabolism 
is taken from vitamine reserves stored up in tne tissues of the pigeon 
and the period of onset of deficiency symptoms depends upon the rate 
of depletion of reserves, which in turn depends upon the vitamine index 
of the diet and the amount of the diet metabolized. 

44 The validity* of the simplest formula expressing these facts is tentatively 
discussed:— 


^ C 1 

b = TJ-. rr- other factors. 

V -x K 

“ Where S is the period elapsing before onset of deficiency symptoms, 
V the minimum proportion of vitamine in the diet necessary for health, 
x the proportion of available vitamine actually present in the diet, 
C the extent of vitamine reserve in the tissues, and K the quantity of food 
metabolized. It is shown that such an expression is far from rigorous 
and does not hold in individual cases, but evidence is adduced to show 
that it can be regarded as embodying the cardinal facts of vitamine 
utilization in exogenous metabolism. It is particularly difficult to 
demonstrate the variation in survival due to variation in K, but if K is 
increased in such a way as to reduce x the influence on survival becomes 
more clearly marked. In any given case there are so many interlacing 
factors which can influence the duration of survival of a pigeon that 
it is impossible to predict the onset of polyneuritis with any assuranoe, 
but when a large number of birds is dealt with the general run of survivals 
can be prophesied with fair certainty. Some of the causes of variation 
are discussed. Endogenous wastage of vitamine tends to reduce the 
calculated survival period, especially when K is small, and in general 
experimental survivals are shorter than anticipated. A lower limit to 
8 may be set by the fact that symptoms take time to develop. Variations 
in physiological resistance to clinical manifestation of deficiency make 
S difficult to determine experimentally. Variations in V, the minimum 
vitamine requirements of the birds, influence the survival periods very 
markedly when x is high, and hardly at all when x is low. On a deficient 
diet relatively little difference in survival may be effected until the 
vitamine content is raised almost to the border-line of efficiency. 

44 Any attempt to deduce the relative antineuritic efficiency of two diets 
by comparing duration of survival of pigeons in experiments of short 
duration is open to a summation of errors. In determining the vitamine 
content of various foodstuffs accurate data can only be obtained by 
feeding mixtures which protect indefinitely (a few months), and as many 
birds as possible should be fed just above and just below the border-line 
level of efficiency in order that variation in V may be ruled out. In 
our own experiments variation in V generally fell well within ± 13 per 
cent, of the average value, but could frequently be interpreted as being 
wider. 

44 The extent of the body reserves in pigeons, or extent of vitamine 
depletion which the tissues can stand before deficiency is manifested 
is assessed as equivalent to the amount of vitamine contained in about 
one-quarter of the body weight of whole maize. In absolute units this 
probably corresponds to only a few milligrams of vitamine at most. 

44 Polished rice, the staple deficient basal diet in experimental work 
on beri-beri, is regarded as containing residual vitamine equivalent to 
at least half of that required for its own metabolism by pigeons or man. 
The vitamine requirements of man and pigeon are regarded as very 
similar, and much higher than those of cattle.” 

( 048 ) 
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EgaSia (C. Sanz). Contribuci6n al estudio de la polineuritis de las 
galllnas. [Polyneuritis of Fowls.]— Revista Vet. Espana. 1918. 
June. Vol. 12. No. 6. pp. 241-247. [Summarised in Vet. 
Rev., and Jl. American Vet. Med. Assoc. 1919. May. Vol. 55. 
(New Series Vol. 8.) No. 2. p. 210.] 

“ The author has encountered in Malaya a polyneuritis in fowls which 
he regards as due to deficiency or avitaminosis. The flock in which 
the disease appeared was kept exclusively for the purpose of consuming 
injurious insects, and had to live almost entirely on what the ground 
provided. Occasionally a feed of seeds of sweet sorghum was furnished 
to them in special circumstances, but this was seldom. 

“ The disease presented itself generally in a chronic form, and the 
first symptoms which indicated illness were pains in the legs and difficulty 
in walking. The gait was vacillating, with inco-ordination of movements. 
Little by little the paresis increased, the feathers were held erect, and 
the wings became involved and pendulous. Paralysis of the neck was 
accompanied by rigidity and contractures simulating those of tetanus, 
and there were manifestations reminiscent of those exhibited by a pigeon 
from which the cerebellum has been removed. Dysphagia accompanied 
paralysis of the neck. Respiratory symptoms (acceleration, dyspnoea) 
and general emaciation were very marked. General sensibility diminished 
greatly. In most instances the disease lasted from fifteen to forty days, 
but there were more acute cases in which death ensued in from five to 
•eight days.” 

Viljoen (P. R.). Preliminary Report on the Harmful Effects of 
“ Steek ” Grass on the General Health and Condition of Sheep.— 

Union of South Africa, Dept, of Agriculture, 5th & 6th Repts. of 
the Director of Veterinary Research. 1918. April, pp. 323-333. 
With 2 plates. 

The term “ steek ” grass (Dutch, steken —to prick or pierce) is 
employed by farmers in South Africa to indicate any species of grass 
the fruits of which have sharp-pointed ends that adhere to the fleece 
and pierce the skin of animals. Such grasses would thus belong to 
different genera such as Aristida, Heteropogon, etc. During the last 
year or so these grasses were reported to have produced very harmful 
effects upon the health of sheep and so investigations in this connec¬ 
tion were commenced at the Armoedsvlakte Veterinary Research 
Station, on different farms in the Vryburg district, and on the Govern¬ 
ment Farm, Bestersput, Orange Free State. The “ steek ” grasses 
encountered during this work nearly all belonged to the Aristida 
genus, A. congesta being the most common species. Heteropogon 
contortus, said to be very prevalent in other parts of the country, 
was rarely found in the Vryburg area. 

While young and green, A. congesta is readily eaten by stock, but 
is avoided by nearly all animals when it has reached the mature 
stage. The stems then become hard, fibrous and unpalatable. The 
grass is therefore very often found standing in pastures when most 
of the other, more palatable, grasses have disappeared. In one 
experiment illustrative of this fact 150 Merino sheep were put into 
a paddock about 12 acres in extent in which the grass had already 
reached the flowering stage. Within three weeks the veld was grazed 
down nearly completely, and the sheep had then to be given additional 
rations. After another three weeks the animals had to live almost 
entirely on the latter. All the grasses had then been grazed down 
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■completely except Aristida, which was the only grass to reach the 
fruit-forming stage. The fruits ripened and were afterwards shaken on 
to the ground; new grass grew up from the seeds so that ultimately the 
whole area became converted almost entirely into an Aristida veld. 

In another experiment of a similar kind, 15 cattle were allowed 
to run for several months in a paddock. In this case, however, the 
animals entered the paddock before the grass had reached the flowering 
stage; the result was that all grasses, including Aristida were eaten 
by the animals and no grasses ever reached the flowering stage; 
consequently Aristida did not get the upper hand over other species 
of grasses. 

During the last few years Aristida grasses have spread in many 
parts of South Africa to such an extent that certain small areas are 
almost entirely overrun by them to the nearly complete exclusion of 
other kinds of grasses. The prevailing opinion is tnat the excessive 
growth of Aristida grass is due to the diminished rainfall of recent 
years. The grasses become predominant especially in the vicinity of 
new homesteads and water supplies, and it is also remarkable that 
after these homesteads have been inhabited for some years these 
grasses tend to disappear and are replaced by other species. A 
botanical explanation of this phenomenon is put forward. “ Steek ” 
grasses are undoubtedly dispersed by the wind and also by being 
carried about on the hair or wool of animals. A description is given 
of the fruit of Aristida and the mechanism by means of which it attaches 
itself to the wool. Its action in travelling along the wool may be 
compared with that of a barley ear. 

Merino sheep suffer most on account of their long wool and very 
tender skins. Persian and Afrikander sheep are said to be quite 
immune; these animals have short and rather coarse wool. On 
some farms in the Bechuanaland area where the grasses are very 
prevalent farmers have given up rearing Merino sheep and have taken 
up the breeding of Persians and Afrikanders with much success. 
Other animals such as cattle and goats hardly experience any ill- 
effects from “ steek ” grasses. 

The deleterious effects on sheep are produced by Aristida seeds upon 
(1) the wool, (2) the skin, (3) the eyes, (4) the mouth, and (5) the 
general condition. 

The seeds collect in large masses often up to the size of tennis 
balls in those parts of the wool which come into contact with the 
grass when the animal walks or grazes. The market value of the 
wool is thus enormously reduced. 

The effects upon the skin are seen particularly on its internal 
surface and in the subcutaneous tissues, but on those parts devoid 
of wool or hair the injuries caused by the prickling of the seeds can 
be seen in the very early stages. The lesion takes the form of a 
small red spot at the point of entrance, but very often the seeds 
penetrate underneath the skin. In most of these cases infection 
results from the presence of a micro-organism, with the consequent 
formation of small subcutaneous abscesses. In rare cases these 
small abscesses are found in the muscles. As a rule the small suppura¬ 
ting centres remain localised except where several seeds have entered 
in close proximity. The injury caused by the penetration of hundreds 
of the seeds is therefore severe; if the hand is rubbecLover the internal 

(648) f2 
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surface of the skin from a badly affected animal the presence of 
numerous sharp pointed seeds gives one the impression of a pin¬ 
cushion. The animal continually bites and scratches the irritating 
parts of the skin with the result that many of the animals lose all 
their wool in the sternal and abdominal regions. Inasmuch as the 
seeds always attack the animals during the winter months the cold 
weather and the constant skin irritation very soon produce such loss 
of condition that many of the animals succumb to poverty and weakness. 

Severe eye lesions may be produced, especially in sheep which have 
a dense growth of long wool around the eyes. Severe lachrymation 
is produced, and ultimately a panophthalmia, caused particularly by 
a secondary invasion with fly larvae. 

Mouth lesions, although not very common, are very serious when 
they do occur and they are in the nature of a haemorrhagic dermatitis- 
produced in the first place by the pricks received when the animal 
bites its fleece invaded with seeds. The injuries are further increased 
by the animal rubbing its sore mouth against such objects as stones 
and posts, so that ultimately serious gangrene may be the result. 

Generally, loss in condition is the most harmful effect produced by 
the grass. On the Research Station at Armoedsvlakte the sheep 
fell off greatly in condition although there was plentiful grazing and 
comparative freedom from wire-worm infestation. 

The author next outlines measures by means of which the trouble 
may be largely mitigated. Shearing the long-wooled sheep during the 
early winter months, or after the grass fruits had reached maturity and 
had already started to invade the wool, combined shortly afterwards 
with dipping in a lime and sulphur bath, was found experimentally 
to produce very beneficial results. The dip caused rapid decom¬ 
position of the seeds and assisted in the healing of the skin lesions. 
Further preventive measures comprise (1) keeping sheep on veld free 
from the grass, (2) mowing Aristida grasses, (3) changing Aristida 
veld by cultivation, and (4) close grazing and paddocking. In cases 
where a farm is overrun with “ steek ” grass it is recommended that 
it should be fenced off into paddocks, which should be grazed down 
in rotation by a large number of animals so that the grass cannot 
reach the fruit-bearing stage. If the grasses have already reached 
the flowering stage, cattle should be put in the paddocks to tramp 
down the grass stems, and so cause the fruits to be cast to the ground. 

Curative treatment is comparatively of much less importance 
inasmuch as the principal lesions, viz., those affecting the skm would 
heal and disappear rapidly as soon as the cause had been removed; 
dipping might assist the healing process. The eye and mouth 
lesions, which occur in a small minority of cases, would yield to 
simple ordinary methods of treatment. 

[Compare similar observations made by Dodd in New South Wales 
and Velu in Morocco. See preceding number of this Bulletin .— Ed.] 

Mitchell (D. T.). The Effects of Arsenite of Soda Dipping Fluids 
on Working Oxen. —Union of South Africa, Dept, of Agriculture. 
5th and 6th Repts. of the Director of Veterinary Research. 1918. 
April, pp. 553-593. With 27 tables. 

The regular dipping of cattle in solutions containing arsenite of 
soda has become general on well-conducted farms throughout South 
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Africa. While the effect on young stock and breeding animals has 
left little to be desired the system when applied to oxen at work has 
in most cases been followed by a diminution in the working capacity 
of the animals. This is produced by the absorption through the 
skin of the arsenical solution, which causes considerable interference 
with the respiratory mechanism, giving rise in severe cases to laboured 
respirations and profuse sweating when the animals are put to 
strenuous work. The degree of distress depends on several factors, 
viz : (a) Previous regular dipping while the animals are young gives 
rise to a condition of tolerance, so that when they are put to work 
the symptoms produced are not so marked; this tolerance becomes 
more pronounced as the animals grow older, (b) Climatic conditions 
exert a considerable influence; the most marked symptoms are set 
up on hot days on which there is not much wind, (c) The maximum 
effects are not produced immediately after dipping but after an 
interval of a day or two. 

In order to ascertain with accuracy the conditions under which 
these effects are produced and to devise, if possible, a system of 
dipping that would obviate these ill-effects while the lethal effect 
on the ticks was not interfered with, a series of experiments was 
undertaken by the author at the Laboratory at Pietermaritzburg. 
Ten 3-year old oxen were dispatched from Pretoria that had been 
inoculated against redwater and gall-sickness nine days prior to 
dispatch. These animals had not previously been subjected to 
regular dippings. Five oxen were taken and dipped at five-day 
intervals and the remaining five animals received dipping at similar 
intervals in a dipping tank containing water only. The dip used 
in the experiments contained a specified percentage of arsenite of 
soda, in addition to the usual quantities of paraffin and soft soap 
recommended for use in the five-day dip(5| lbs. soft soap and 2 gallons 
paraffin per 400 gallons). The dip was kept at the required strength 
by frequent tests for the arsenic content during the dipping periods. 
The animals were allowed time to improve in condition before dipping 
operations were commenced. Grass at the time and for some months 
afterwards was very poor, and so an additional ration was given to 
the animals. The oxen were worked by native boys in cultivating 
areas of wattle plantations adjacent to the Laboratory. Visits 
were made at short intervals to the area in which the animals were 
working and the condition of the animals while in the yoke observed 
and recorded. 

The first experiments indicated that dipping in a dip containing 
’123 per cent, of arsenic did not cause any distress to the animals 
when pulling in the yoke, after a short period during which 
tolerance was established. This strength of dip, however, was not 
sufficiently lethal towards ticks to recommend it for use in 
practice. 

' The second experiment showed that a solution of sodium arsenite 
containing ‘133 per cent, arsenic was of sufficient strength to kill the 
majority of ticks which became attached to the animals. Dipping 
in this solution carried out at five-day intervals prevented infestation 
by ticks in large numbers. Its effect, however, on oxen in work was 
eo drastic that it could not be recommended in practice for these 
animals. 
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The third experiment was performed with a dip containing ’128 
per cent, of arsenic. In this case, however, there was a steady increase 
in the number of ticks present on the dipped animals up to the 10th 
dipping. The lethal effect upon ticks of this concentration could not 
therefore be regarded as sufficient for practical purposes. This 
was confirmed by observations made upon cattle dipped on certain 
farms. The tick infestation on these animals was seen to increase 
and complaints were made by the neighbouring farmers whose cattle 
were dipped in the tank that the ticks on their animals were not 
being killed. It was shown that when oxen were in fair condition and 
not doing too much work this concentration could be used with safety 
even during very warm weather, but the tick-destroying properties 
of the dip were not satisfactory. 

In the fourth experiment a dip containing "130 per cent, arsenic 
was tested. The effect of this again upon ticks was unsatisfactory. 
During the experiments 52’3 per cent, of the ticks found under the 
tail were killed and 14 5 per cent, of those found on the brush. The 
figures, in fact, were lower than those obtained in the case of *128 per 
cent, arsenic, but the anomaly is attributed to the probably increased 
activity of the ticks during the period when this experiment was 
being carried out. Marked symptoms of respiratory distress were 
observed in the dipped oxen towards the end of this experiment. 

In the above experiments considerable variation was observed 
in the action of the various dips depending upon the percentage of 
arsenic present, climatic conditions, and the general condition of the 
animals. It was observed that if a hot dry day followed the dipping 
the lethal effect on the ticks was not nearly so great as when dipping 
took place in moist humid weather. This could be explained by the 
fact that the solution remained in contact with the tick for a much 
longer period in the latter case. The effect of the various dips on 
the brush was to a great extent interfered with by the amount of 
hair present, which prevented complete penetration. The time 
which an animal took to go through the dipping tank varied from 
7 to 10 seconds and an examination of the tails afterwards showed 
that in some cases the slrin of the tail in the brush and the attached 


ticks were quite dry. The length of the tank from the take-off to 
the top of the exit slope was 30 feet, giving a swim of about 2Q. feet. 
Results also showed that a dipping fluid containing a higher percentage 
of arsenic than '128 could not be used on oxen at five-day intervals 
without seriously interfering with their working capacity; also, 
a dipping fluid of this strength used in a tank with a 25 ft. swim was 
not found to possess the tick-killing effect considered essential for 
practical purposes. 

The tank used in the above experiments was erected in the early 
days of dipping when the swim was much less than that usually 
arranged for in modem dipping tanks. It was therefore decided to 
repeat the experiments with dipping fluid containing '128 per cent, 
arsenic using a “ walk-in ” tank giving a swim of about 35 fib., which 
is about the average length of swim now arranged for in dipping 
tanks. The animals were submitted to 14 dippings at five-day 


intervals. Only on one occasion were symptoms of distress during 
work shown in the dipped lot, viz., on the second day after the second 
dipping. The average percentage of ticks killed with each dipping 
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were: under the tail 50*5 per cent; in the brush 19*3 per cent. 
General observations on the dipped animals showed that ticks were 
present in the ears, under the tail, and in the brush while the body 
was free from ticks. But, the development of the ticks in the two last- 
named situations was seriously interfered with, and engorged females 
were very rarely seen although they were usually present in the 
control animals. 

These observations were made at a time of the year when ticks 
were most active and the absence of ticks on the body showed that 
the arsenic was present in sufficient quantity to kill any ticks which 
might be transferred by immediate contact. However, in “ walk- 
in ” tanks the difficulty of controlling tick infestation of the ears 
and head is greater than in “ plunge-in ” tanks, and even when the 
head is forced under the surface during the swim there is not the 
same amount of penetration of the fluid to all the recesses as can 
be got with the latter type of tank. 

It was concluded that the method of determining the percentage 
of ticks killed by counting the number present on successive days 
in the tail tuft and under the base of the tail was one which only gave 
an approximate estimate, and experience showed that it was almost 
impossible to eradicate ticks in these situations by ordinary methods; 
farmers usually resort to hand dressing of these areas as an essential 
additional means of control. 

Given a tank with a sufficiently long swim and dipping at five-day 
intervals it is deemed possible to prevent tick infestation with the 
dipping fluid containing a much lower percentage than the standard 
*16 per cent. A dipping fluid containing ’128 per cent, arsenic while 
possessing sufficient poisonous properties to prevent tick infestation 
is considered the maximum strength that can be used on oxen without 
producing a degree of respiratory distress incompatible with good 
work. 

Green (Henry H.). 1. Isolation and Description of a Bacterium 
causing Oxidation of Arsenite to Arsenate in Cattle Dipping 
Baths.— Union of South Africa, of Agriculture, 5th and 6th Rcpts. 
of the Director of Veterinary Research. 1918. April, pp. 593-610. 

-, ii. Description of a Bacterium, Isolated from a Cattle Dipping 

Tank, which reduces Arsenate to Arsenite.— Ibid. pp. 613-624. 

-. iii. The Micro-Titration of Arsenic. — Ibid. pp. 539-550. 

i. “ An organism has been isolated from an arsenical dipping bath 
which oxidizes sodium arsenite to sodium arsenate with great vigour, 
even in mineral media containing only very small amounts of organic 
matter. It has also been detected in mixed cattle and horse faeces. 
It is the causal organism of deterioration in arsenical cattle dips, and 
so far as has been ascertained by limited observation of a few tanks it 
is the only one to which rapid deterioration is to be ascribed. Its 
dimensions are variable, usually 1 to 3/4 in length and 0*3 to 0*6/4 in breadth, 
slender rods predominating. Involution forms are larger and vary 
considerably in size and shape. It stains well with all ordinary stains, 
shows a beaded structure or bipolar staining, and is gram-negative. It is 
described as non-motile, but motile forms which readily lose their motility 
have been observed. It has been named Bacterium arsenoxydans, and would 
have the group number 212*3331033 in the classification system of the 
American Society of Bacteriologists. Apart from its denitrifying aotivity 
and its power to oxidize arsenite to arsenate, its characteristics are rather 
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negative. Apart from the negative characters indicated by the group 
number it does not ammonify bouillon, nor produce alkalinity in milk media, 
produces neither indol nor sulphuretted hydrogen, nor any characteristic 
odour in bouillon. It grows either poorly or not at all in synthetic media 
such as Uschinsky’s, Giltay’s, or Cohn's. Growth on agar"is slow, but in 
the course of a week is good ; on gelatine poor and may fail; on alkalinised 

E otato slow and uncertain, but may be good ; in organic media such as 
ouillon, peptone, hay infusion, is good but slow. Plate cultures on 
agar and agar slopes are not unlike those of coli , except that the growth 
is slower and more compact. It is differentiated from most of the 
•commoner organisms by its high tolerance for arsenite and its capacity 
to oxidize this to arsenate. The limit of tolerance is about 1 per cent. 
As* 0 3 , and oxidation can proceed slowly in concentrations as high as 
0*8 per cent. The rate of oxidation under suitable conditions of air 
supply and reaction increases as the concentration of arsenite decreases. 
At 0-2 per cent. As. 0 3 oxidation, after moderate inoculation into suitable 
media, may be complete in five or six days. Oxidation proceeds best 
in a faintly alkaline medium, being inhibited by very slight acidity, and 
rapidly coming to a standstill in neutral media unless the buffer effect is 
sufficient to absorb the change of H-ion concentration, accompanying 
the transformation of alkaline arsenate into neutral or acid arsenate. 
The reaction limits are approximately assessed as P u . 6*8 to Ph* 10 or 
perhaps P H . 6*6 to P H . 10-5. 

“ Although the organism does not grow under anaerobic conditions in 
bouillon, growth readily occurs in presence of nitrate. Arsenate can 
not take the place of nitrate, i.e., although arsenite is vigorously oxidized 
to arsenate under aerobic conditions the reverse change of reduction is 
not effected under anaerobic conditions. 1 ’ 

ii. “An organism which reduces sodium arsenate to sodium arsenite 
with great rapidity, and is capable of tolerating high concentrations of 
arsenite, has been isolated from an arsenical dipping tank. Its original 
source is probably faecal. It is the organism responsible for counteracting 
the oxidation which may be brought about by B . arsenoxydans (already 
described by us) and so far as is known at present it is the only one of 
practical importance in this direction. It is a vigorously motile non- 
sporulating organism, usually with four to eight flagella, but on occasions 
it may lose its motility and be cultivated for two or three generations 
as a non-motile bacterium. Its morphology, cultural behaviour, and 
general biochemical characteristics bring it into the typhosus sub-division 
of the colon-typhoid group. According to the classification system of 
the American Society of Bacteriologists it would have the group number 
222*2333033 the facultative character not being very pronounced and 
a marked preference for aerobic conditions being shown. Since no other 
member of the colon-typhoid group which we have had an opportunity 
of examining displays "either the degree of resistance to arsenite or the 
marked ability to reduce arsenate, shown by this organism, it is considered 
the provisional christening is justified, and the name B. arsenreducens 
is suggested. The organism is rod-shaped, with rounded ends, and some¬ 
what variable in size. Dimensions may range from If* to 6// in length 
and 0*3/( to 0*6// in breadth, the typical form being about 2fi by 0*4/1. 
Tendency to chain formation is marked. It stains well with all ordinary 
dyes and is gram-negative. Apart from the characteristics indicated by 
the group number it sometimes inclines more to the coli end of its group, 
as in sulphuretted hydrogen production, type and vigour of growth on 
potato and other solid media, and sometimes inclines more to the typhosus 
end as in absence of indol production and behaviour in milk media, and 
we should not be surprised if a strain were obtained in which acid produc¬ 
tion was lacking. Such a strain would merely represent a shifting of the 
characteristics further away from the coli end of the group towards the 
dlealigenes end. 

4t In the ordinary sense it is non-pathogenic for rabbits and guinea-pigs ; 
probably also foreman. 

“ Its outstanding characteristic is its high tolerance for arsenite and 
its capacity to reduce arsenate very rapidly in presence of sufficient 
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organio matter. This it can do in both acid and alkaline media, a 
neutral or faintly alkaline reaction being most favourable. The reaction 
limits for growth are roughly assessed as lying between P 11 . 4-5 and Pn. 
10-5. The actual extent of reduction of arsenate varies with the composi¬ 
tion of the medium and with its buffer effect; is greater, for instance, 
in glucose bouillon than in ordinary bouillon. The tolerance for aTsenite 
in bouillon corresponds to about 1-2 per cent. As* O , although perceptible 
retardation in growth is noticeable below 0'8 per cent. Reduction can 
proceed almost to the limits of tolerance for arsenite provided no other 
limiting factors are at work. 

“The influence of the composition of the medium upon reduction is 
discussed briefly in relation to reduction and oxidation under practical 
conditions in dipping tanks in the field. 

iii. “ The difficulty of determining small quantities of arsenic in 
physiological material with any real approach to percentage accuracy 
is emphasized, and it is pointed out that for quantities ranging from two 
or three milligrams down to one-twentietli of a milligram in a workable 
bulk of material, a micro-titration method is more serviceable than the 
commonly used Marsh mirrors or Gutzeit papers. A method is described 
in which the arsenic is brought over as arsine, collected in dilute silver 
nitrate, and directly titrated with N/495 iodine (1 c.c. = 0-1 mg. As 2 0 <) 
after addition of bicarbonate and sufficient potassium iodide to keep all 
excess silver salt in solution. Comparison is made with the reports 
of referees in the most recent trials of methods favoured by the Association 
of Official Agricultural Chemists in America, and it is maintained that 
micro-titration is more reliable and more rapid than colorimetric deter¬ 
mination ; that it requires less personal attention to detail, and is 
applicable in a great many cases where most chemists now adopt a modified 
Gutzeit method.” 

Schellha.se. Ueber das Vorkommen von Kokken&hnlichen Gebilden 
in den Lungenexsudaten von Tieren, die an LungenbrustfeUent- 
zundung leiden fansteckende Lnngenbrustfellentzundung der 
Ziegen, Schweinepest usw). [Coccus-like Bodies in the Pulmonary 
Exudates of Animals Suffering from Pleuro-pneumonia (Con¬ 
tagious Pleuro-pneumonia of Goats, Swine Fever, etc.).]— 
Zlschr. f. Infektionskr . . . d. Haustiere. 1919. Feb. Vol. 20. 
No. 1. pp. 63-64. 

In a previous communication upon contagious pleuro-pneumonia 
of goats the author described the presence of coccus-like bodies in 
considerable numbers in smears made from the pulmonary exudates 
of affected goats. These bodies varied in size, the smallest being 
somewhat smaller and the largest somewhat larger than lfi in diameter. 
They stained quite well with Giemsa and simple dyes such as carbol 
fuchsin, methylene blue. 

In this short note the author describes the occurrence of similar 
structures in other animals suffering from pleuro-pneumonia in 
“ German ” East Africa; these animals included a gazelle, an ox 
that had succumbed to rinderpest with pulmonary lesions, and a 
pig. The significance of the structures is altogether unknown ; they 
might be either micro-organisms or albuminous particles, and the 
latter might have been formed by the action of an ultra-visible virus 
or its toxin. 

[These bodies have apparently also been described by Mori (N.) 
in 1916 in the lung exudate of goats suffering from contagions pleuro¬ 
pneumonia in Italy, and this author ascribed to them an etiological 
significance. See this Bulletin 1916. Vol. 4. No. 4. pp. 179-181. 
Ed.] 
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Stone (R. V.) & Fisher (C. W.). A Chronic Pox-like Infection in 
Goats and its Successful Treatment. — >71. American Vet. Med. Assoc. 
1919. Aug. Vol. 55. New Series Vol. 8. No. 5. pp. 536-543. 

In this article the authors describe lesions resembling those observed 
in cow-pox in a lot of six goats in California, U.S.A. The skin was 
covered with numerous scabs each about J inch in diameter which in 
some instances had coalesced so as to include large areas. The hair 
over these scabs had become tufted, and an affected a nim al showed 
evidence of marked irritation. These pustular eruptions were most 
frequently found on the udder, thorax, on the back near the tail, 
and on the inner surfaces of the limbs. On lifting the scab a small 
crater-like deeply-congested depression about J inch deep, and con¬ 
taining a small quantity of creamy pus, was observed. From this 
pus a staphylococcus in pure culture was cultivated. The disease 
rapidly spread through a large herd, especially affecting the young 
does. It varied considerably in severity. In some cases pustular 
skin eruptions were observed which lasted for three or four 
weeks and then disappear. In some cases, however, subcutaneous 
swellings from the size of small shot to a walnut, containing a caseous 
pus, developed, while in others the condition became complicated 
with arthritis involving the fore limbs particularly. Abortions 
occurred in many cases. The temperature in young kids in some 
cases was noticed to reach 107° F., and evidence of great suffering 
and prostration was manifested at the same time, The authors 
attempted treatment by so-called “ bacterins ” prepared from the 
staphylococci found in the lesions. 

Escomel (Edmundo). Le Lairodectus mactans ou “ Lucacha ” au 
P6rou. Etude Clinique et expdrimentale de Faction du venln.— 
Bull. Soc. Path. Exot. 1919. Nov. Vol. 12. No. 9. pp. 702- 
720. With 2 figs. 

For a long time there has been known in the central districts of 
Peru a small black spider with red spots called Lucacha, which is 
capable of causing a great deal of inconvenience to both man and 
other animals. In this paper the author describes its morphology 
and distribution, together with the toxic action of the poison secreted 
upon man and guinea-pigs; methods of diagnosis and treatment 
are also described. 

The spider is said to live among stones or small plants in country 
districts and in most considerable numbers along the boundaries 
separating the cultivated parts from those not cultivated. It invades 
sometimes the crops of com or lucerne and thus constitutes a source 
of danger for both peasants and animals employed in harvesting. 
The bite of the small animal produces the neuro-muscular changes 
described as resulting from the bites of spiders by Sommer and 
Greco. The symptoms in human beings are often of an alarming 
tendency for a few hours but no cases of death following upon the 
bite were seen. Around the seat of the bite a swelling was invariably 
formed which in some cases assumed a very considerable size and 
sometimes became gangrenous. The inoculation of quantities of 
eggs intraperitoneally into guinea-pigs rapidly brought about a fatal 
result. When administered subcutaneously neuro-muscular symptoms 
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and the production of a local swelling in which haemolysis was detected 
were produced. A certain degree of immunity could be set up by 
repeated infliction of bites. The injection of eggs in gradually 
increasing doses was not found to be capable of producing immunity, 
for sooner or later the animal died as soon as the toxic dose was reached. 

It may be considered that there exists in the venom of this small 
spider a neuro-muscular poison, a thrombokinase, a haemolysin, 
and in the eggs, in addition, a proteolysin. Poisonous and haemolytic 
properties were found to exist in the following in decreasing quantities, 
—the venom, eggs from cocoon, eggs from the abdomen of females, 
and young ‘spiders recently hatched out. The diagnosis is, as a 
rule, fairly easy. The prognosis is variable, depending upon the 
action of the poison itself and also the presence of secondary com¬ 
plications. 

Treatment by means of potassium permanganate, administered 
internally and locally, is said to be certainly effective. In the case 
of man from 3 to 5 c.c. of a 1-1,000 solution is injected around the 
bite. It is recommended that all peasants should carry a supply 
of this drug in districts where the “ Lucacha ” exists. 

Samsonoff. Intoxication des ruminants par ies secretions du criquet 
pftlerin. [Intoxication of Ruminants by the Secretions of 
Locusts.]— -Rec. Mid. Vit. 1919. Oct. 15. Vol. 95. No. 19. 
pp. 556-563. 

The observations recorded by the author in this paper were made 
at Hedera, Palestine. In the spring of 1915 great ravages were 
wrought in Palestine and a large part of Syria by dense swarms of 
migratory locusts which had probably arrived from the Sahara. 
In May of that year an extremely severe disease apparently due to an 
intoxication was noted among cattle, sheep, and goats. Grave 
cerebral symptoms were stated to occur in animals about half an hour 
after having watered, and after showing these signs of vertigo for 
from three to six hours the affected animal became comatose and 
died. Similar symptoms were stated to occur in cattle, buffaloes, 
and especially sheep after eating some sorghum leaves which had 
previously been attacked by locusts. Sorghum and sesame are the 
only green plants found in May in the country. The latter had been 
devoured by the locusts whereas sorghum, which reaches a height 
of from five to six feet, had not been entirely consumed. At this 
season a fairly considerable quantity of green sorghum is usually 
eaten by stock, with no untoward result. 

It is well-known that animals can consume dead locusts without 
harmful effects. In the Hedera district the domestic animals are 
watered in artificially dug wells, five to six feet deep, in the neighbour¬ 
hood of marshes. Some of these wells were found to be completely 
filled with the dead bodies of larval locusts, whilst in other well? 
they were less numerous and their secretions had given a greenish 
yellow colour to the water. The author adduces reasons in support 
of the view that the symptoms set up in cattle watered at these wells 
were actually due to the secretions of locusts. In these districts 
the cattle did not become affected after drinking from wells that had 
been covered so as to exclude locusts, or from streams. Symptoms 
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also were to he noted in animals that drank first from a polluted well, 
whilst those animals drinking from it subsequently when dean water 
had run in were not affected. In one instance a herd in which cases 
had occurred was taken away to be watered where there was clean 
water for ten days, and no cases occurred ; on the 11th day the herd 
was watered again at the original well and six cases occurred. A 
post-mortem examination could not be carried out inasmuch as the 
animals died at night after having been watered in the evening and 
were found in the morning eaten up by jackals. The condition was 
successfully treated by the injection of pilocarpine, vigorous rubbing 
of the body surface, drencliing with Glauber’s salts, together with 
some spirit, and puncture of the rumen as soon as tympany 
threatened danger. 

A violent outbreak was investigated among sheep and goats which 
had partaken of sorghum leaves contaminated by locusts and the 
symptoms were of the same nature as those recorded above, and 
treatment carried out on the same lines produced highly successful 
results. Post-mortem examination of the dead sheep revealed the 
presence of undigested sorghum leaves in the rumen. The spleen 
had increased to about three times its normal size and slight pressure 
produced rupture of the Malpighian capsule and the spleen pulp was 
diffluent. Microscopic examination of the blood and spleen pulp, 
however, showed no anthrax organisms. The small intestine was 
congested and the large intestine inflated by gas. The lungs were 
markedly oedematous, and a large quantity of blood-stained fluid 
flowed away on section. The heart muscle was soft and macerated 
in appearance and the heart itself contained only a few c.c. of non- 
coagulated blood. The membranes covering the brain and spinal 
cord were markedly congested, as were also the cerebral ventricles, 
which were distended with blood-stained exudate. 


Walker (James). Intestinal Invagination, Intussusception, in Sheep 
(Reckziekte or Knopderm). —Union of South Africa. Dept, of 
Agriculture. 5th and 6th Repts. of the Director of Veterinary 
Research. 1918. April, pp. 167-180. With 4 plates, comprising 
9 figs. 

In South Africa intussusception of the ileum not infrequently 
occurs amongst sheep; the mortality due to this cause has been 
stated to amount to even from 5 to 10 per cent, on some farms during 
certain years. According to statistics collected by the Veterinary 
Research Laboratory’, Pretoria, the mortality during the latter half 
of 1917 varied from O’75 per cent, to 7 per cent, of the total number 
of sheep farmed in certain districts. Opinions vary as to the age 
at which sheep become most frequently affected. It is commonest 
during the wet season when infection due to the intestinal worm 
parasite Oesophagostomum columbianum is most prevalent. The 
condition was observed to occur amongst sheep at pasture and in 
those housed and artificially fed for periods varying from one week 
to several weeks. The total number of cases examined by the author 
was 14, varying in age from 15 months upwards, and the general 
condition varied from poor to good. 
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The intussusception occurred where the bowel movements were 
most restricted, viz., in the terminal portion of the ileum, at distances 
of 23 to 164 cm. from the ileo-caecal valve. Parasitic nodules due 
to 0. columbianum infection were found in all these cases in the wall 
of the small intestine, caecum, and colon. These nodules were found 
both in the telescoping and telescoped portions. It was probable 
that the nodules had caused some constriction in the bowel wall. 
In some cases fibrous filaments had been formed on the serous 
membranes covering the nodules. 

The process leading to the formation of the intussusception is 
explained as follows : In normal peristalsis an anterior portion of the 
bowel becomes contracted and a part of this passes momentarily 
within the immediately succeeding posterior portion ; it then returns 
to its former position where it remains until the succeeding wave 
occurs. During the course of this sequence of movements the outer 
surface of a nodule may come in contact and abrade the serous 
membrane of the immediately succeeding posterior portion of the 
bowel. This is particularly liable to occur in those cases in which the 
nodule has already caused a contraction of the bowel wall. A 
localised peritonitis is thus set up resulting in the formation of 
adhesions between the nodules and the serous membrane. 

It is also thought possible that the nodule might lead to the 
formation of adhesions in some cases independently of the peristaltic 
movements. An anterior portion of bowel may in this manner 
become fixed to a succeeding portion and originate an intussusception. 

Having thus become fixed and prevented from returning to its 
normal position the anterior portion is ensheathed by the immediately 
succeeding portion. 

In this condition, symptoms of abdominal pain are not well marked. 
The animal sometimes turns its head towards its flank or more often 
places itself in an outstretched position and is disinclined to move. 
The faeces are at first normal, but later become decreased in quantity 
and harder ; eventually they become tar-like in consistence and mixed 
with blood, or mucus and blood, while the discharge of faecal matter 
ceases. 

Recovery does not often occur; in some cases which recovered 
the sheep suffered from loss of wool. Death usually occurred in 
rom four to 14 days after the onset of symptoms. 
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DISEASES DUE TO PROTOZOAN PARASITES. 

Lionieres (J.). i. La vaccination des Bovidte contre Panaplasmose. 
L 'Anaplasma inoculd au mouton et 4 la chdvre s'attdnue dans 
l’organisme de ces espdces animales et leur sang est alors on 
excellent vaccin poor les Bovidds contre l’anaplasmose la plus 
grave. — Bull. Soc. Path. Exot. 1919. Dec. Vol. 12. No. 10. 
pp. 765-774. 

11. L’isolement et la recherche des Anaplasma par Pinoenlation 
do sang suspect au mouton ou&lach&vre.— Ibid. pp. 774-779. 

iii. Sur 1’dvolution des Anaplasma dans le sang des bovidds. — Ibid. 
1920. Jim. Vol. 13. No. 1. p. 19. 

i. In a previous communication Lignieres showed that sheep and goats 
were susceptible to inoculation with Anasplasma argentinum, and that 
the infection could be transmitted for an apparently indefinite number 
of times through the bodies of these animals, but the virus was never 
observed to produce any manifest symptoms or lesions in them. 
Proof of the maintenance of the parasite in their bodies for some 
years was easily furnished by the injection of some of their blood into 
cattle. 

Most of the cattle thus inoculated suffered from a. severe form of 
anaplasmosis, but, more rarely, the only symptoms shown were 
slight fever and the presence of anaplasma in the red corpuscles. 
Sometimes slight fever only was manifested, lasting a few days, about 
30 days after the injection, and there was no loss of condition and 
no anaplasms visible in the corpuscles. Again, in other animals even 
fever was altogether absent but it could be shown that the animals 
had actually been infected, for if they were subsequently inoculated 
with virulent Anaplasma blood they remained quite unaffected. 
Moreover, it could be proved that these cattle—which had shown 
only a slight transient fever—had becomfe infected with the parasite 

(670 Wt.Pl/29. 700. 7.20. B.AF..Ltd. Gp.ll,1». A 
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and that the organism had regained its original virulence, for if a 
little of their blood were inoculated into another, susceptible, ox 
the latter became affected with a severe, sometimes fatal, type of 
the disease. 

The author describes in detail a series of three selected experi¬ 
ments demonstrating the possibility of vaccinating cattle by means of 
blood from infected sheep (1st and 2nd passages from infected cattle). 

In another experiment an ox was vaccinated with an Anaplasma 
strain maintained for 11 generations in sheep; before this animal 
was submitted to a test inoculation, its blood was injected into two 
susceptible cattle, which became severely ill, and one died, of anaplas- 
mosis: The virus was further maintained for a period extending over 
five years in the bodies of sheep. 

Two experiments are described in which goats were used in the same 
manner as a reservoir for the virus. These animals were found to 
become infected after intravenous, intramuscular, or subcutaneous 
injection and the inoculation of their blood into cattle produced as a 
general rule tha same results as in the sheep experiments, and it 
appeared that their blood was capable of producing an immunity even 
more readily than the blood of the sheep. 

It is highly necessary to exercise a certain amount of discretion in 
selecting the strain of Anaplasma for vaccinating cattle after trans¬ 
mission through a series of sheep. It was found that some strains 
became rapidly attenuated whilst others remained virulent for a much 
longer period, and organisms were found capable of producing a fatal 
result even after passage through three sheep consecutively. Usually the 
organism was more readily attenuated when it had been derived from 
an ox that had recovered some time than when it was taken for 
injecting the sheep from an ox during the febrile period of the disease. 
It was also found that if the interval between the injection of the 
sheep and the abstraction of its blood for inoculation was extended 
the degree of attenuation was more marked. For example, if the 
sheep’s blood were taken for inoculation after two months it was found 
to be too virulent whilst if it were taken after 10 months the virus had 
become attenuated. In order to obtain material for vaccination the 
author first selects Anaplasma strains of low virulence for sheep 
inoculation and transmits them from sheep to sheep or from goat to 
goat, the interval between each sub-inoculation extending up to at 
least six months. The degree of attenuation of the virus is such that 
it can be inoculated as a vaccine almost without danger into adult 
cattle, even highly priced pedigree cattle. 

Theiler devised a method of vaccination against Anaplasma margi- 
nale by submitting the animals beforehand to an injection with a 
particular type of anaplasm which he discovered and named A. centrale. 
This type of organism was not encountered by Lignieres in Argentina 
and before the method of vaccination described in this paper was 
adopted he experimented upon the inoculation of calves with blood from 
cattle that had recovered for a considerable time. Immunity was set 
■up in this manner but very often the reaction was intense and some 
calves were thereby lost; this method could on no account be adopted 
as a means of protecting adult cattle. Since December 1916, however, 
the new method here described has been adopted for vaccinating 
many hundreds of highly bred cattle, and the accidents arising 
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therefrom were rare whilst an extremely satisfactory degree of 
immunity against the natural infection was obtained. 

ii. In natural circumstances anaplasmosis is almost always associated 
with piroplasmosis. Hitherto the author has only once met with the 
former disease in a pure state and this was in a certain district of 
Argentina; in this district the cattle were infested with only one 
species of tick, of the genus Amblyomma. 

The separation of the blood parasites causing these two diseases 
is a matter of considerable difficulty ; but, it is highly desirable to 
obtain each in a state of purity not only in order to study them com- - 
paratively but also in order to determine the presence or absence of 
Anaplasma in cattle in tick-infested districts and thus draw up an 
epizootiological chart indicating the zones in which the disease caused 
by this organism is to be found. The attention of local authorities 
is called to the necessity of such a chart, principally in order that a 
supply of Anaplasma vaccines may be rendered available only for 
those zones in which this parasite produces disease. 

In view of the results obtained by Ligni&res in the course of his 
experiments it is now possible to isolate Anaplasma quite easily from 
Piroplasma, inasmuch as sheep and goats are susceptible towards 
the former parasite whilst they are, on the other hand, immune towards 
the latter. One has thus only to inoculate the blood of an ox 
containing the mixed infection either intravenously or intramuscularly 
into a sheep or goat, and although no visible signs of disease are pro¬ 
duced in these animals yet if some of their blood is taken on the 30th 
or 40th day, or, still better, towards the 60th day after the injection 
and inoculated into a calf or an adult ox this animal subsequently 
suffers from a pure Anaplasma infection, t.e., if this parasite existed 
in the suspected blood. 

The author again details a number of experiments in support of 
these assertions. 

iii. The author endeavoured to obtain some light upon the evolution 
of a'naplasms in the circulating blood, and with this object in view he 
took some blood containing very numerous parasites from the jugular 
vein of cattle affected with a severe form of the pure infection. The 
blood was defibrinated and distributed in sterile test tubes and then 
placed in the incubator at 37° C. At the time of bleeding the blood 
showed after staining with Laveran or Giemsa numerous parasites 
of the normal type and also very small forms the diameter of which 
scarcely reached one-third the diameter of the typical forms. On the 
following day this blood, kept in the incubator, showed the presence of 
rounded intensely and uniformly stained granules in the parasite, most 
often four in number, and later these granules became liberated and 
appeared identical with the minute forms above described as occurring 
in the fresh corpuscles. Upon daily examination subsequently these 
changes were found to become rapidly more extensive. They could 
also be observed when the blood was kept at room temperature but 
they were then of slower development. It is suggested that these 
granules may represent the manner in which the anaplasms multiply 
within the host’s body. 

[Experiments of a s imilar kind, upon the “ Cultivation of Anaplasma 
marginale in Vitro,” have already been described by Vbolia (F.) 
(this Bulletin, 1916, Vol. 4, No. 3, p. 93 ).—Ed.] 

(676) 
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Brumpt (E.). Transmission de la piftplasmose canine tnnisienne 

par le Rhipicephalus sanguineus. [Transmission of Canine 
Piroplasmosis of Tunisian Origin by means of the Tick, &*.].— 
Butt. Soc. Path. Exot., 1919. Dec. Vol. 12. No. 10. pp. 
757-764. With 1 text fig. 

In the preceding number of this Bulletin an abstract was given of 
the author’s researches upon the transmission of canine piroplasmosis 
(malignant jaundice) in France by means of the tick Derniacentor 
reticulatus. In the present paper the author describes a similar series 
of experiments upon the transmission of canine piroplasmosis of 
Tunisian origin by means of the tick Rhipicephalus sanguineus. 

It was shown by Lounsbury (1901) m South Africa that the tick 
there responsible for the transmission of the disease (viz., Haemaphy- 
salis leachi, which changes its host three times in the course of its life 
cycle) was incapable of transmitting the disease in the larval or nymphal 
stages and that only the adult female tick was infective. The same 
author showed in four experiments that neither the larvae nor the 
nymphs fed on an infected dog could carry on the disease to the 
succeeding stage. These results were confirmed by Brumpt in his 
experiments on the transmission of the disease by means of the French 
tick, and, moreover, it was shown that an infected tick maintained its 
infectivity even after it had been reared as a larva and as a nymph on 
immune hosts such as the guinea-pig and hedgehog. 

In 1907 Christophers showed that the disease was transmitted in 
India by means of R. sanguineus, and found that the infected adult 
ticks produced progeny which were not infective in the larval stage 
but were infective in the following nymphal stage and adult stage. 
Thus, the hereditary infection of the ticks would not appear to be 
necessary, as seems to be the case when the vectors are H. leachi and 
D. reticulatus, and nymphs fed on an affected dog would be capable 
of transmitting the disease in the succeeding adult stage, and according 
to Christophers the nymph appears to be particularly virulent 
inasmuch as it can transmit the disease after a short incubation period 
of 3| days. 

Brumpt’s experiments were carried out in Paris, and at 
Sao Paulo, Brazil, where the disease is not known to occur, and his 
experiments would indicate that the piroplasmosis can only be trans¬ 
mitted by means of the adult female ticks ; besides, a dog bitten by 
60 adult Rhipicephalus, known to be not infected before they were 
used for experiment and reared as nymphs on a dog that was 
severely infected (with a South Airican strain obtained from Nuttall), 
did not become infected with the disease. 

The experiments were briefly as follows. About 50 adult female 
ticks obtained from a dog, brought from Tunis in 1910 and containing 
piroplasms in its blood, produced some thousands of larvae. These 
larvae were placed on three dogs, which subsequently did not contract 
the disease. The nymphs issuing from these larvae were placed on 
five dogs, from which were obtained a large number of nymphs engorged 
with blood; none of these dogs became infected. The adult ticks 
obtained from these nymphs were placed in December, about six 
weeks after moulting into adults, on a dog but they refused to attach 
themselves (as was to be expected with this species which hibernates 
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at this time of the year). The same adults were placed in the following 
May on two dogs, both of which subsequently became infected and 
one died, while the other contracted a benign form of the disease. 

The hexapod larvae issuing from this new generation of adults 
which had infected these two dogs were reared on two more dogs, 
but these dogs did not show any signs of disease subsequently. These 
larvae gave rise to a large number of nymphs which were placed on 
another two dogs, but these again did not become infected. However 
the adult ticks obtained from these nymphs produced the disease after 
having been placed on a suspectible dog. 

In another experiment, which has already been mentioned above 
about 60 adult ticks which had been previously fed as nymphs on a 
badly infected dog failed to set up the disease when allowed to bite 
a susceptible dog. The ticks in this experiment were obtained from 
adults collected on dogs in Rio de Janeiro. 

A large number of nymphs of two French ticks Ixodes ricinus and 
Haemaphysalis concinna obtained from females that had been fed upon 
an infected dog likewise failed to transmit the infection. The question 
as to why in canine piroplasmosis the adult female ticks are alone 
infective remains unsolved, and it cannot be explained by any anato¬ 
mical or biological peculiarity of the tick. It is probable that P. canis 
can only complete its life cycle and give rise to metacyclic forms, 
still undescribed, in the body fluids of the adult ticks. The piroplasm 
would thus behave quite differently to the other strains of piroplasms. 
For example, P. divergens of cattle in Europe can be transmitted 
both by means of the larvae and the nymphs descended from infected 
females. P. ovis is taken up by the larva and the nymph and trans¬ 
mitted by the adult tick. P. bigeminum and P. argentinum are 
inoculated by the descendants of infected ticks sometimes in tne 
larval and sometimes in the nymphal stages following, inasmuch as 
the disease manifests itself in from 12 to 15 days, that is, just before 
or after the second moult. 

In a footnote the author states that canine piroplasmosis due to 
P. canis is unknown in Brazil, but there occurs in that country instead 
a disease knowm as Nambi-um, which is set up by a particular kind 
of piroplasm, Rangdia vitali. This piroplasmosis is probably trans¬ 
mitted to the dog by means of the tick Amblyomma striatum. 


Brumpt (E ) Existence de la Spirochdtose des Bovidfe an Brfeil. 

Transmission de cette affection par la tique : Margaropus australis 

(Fuller). [The Existence of Bovine Spirochaetosis in Brazil. 

Transmission of the Infection by means of the Tick M.a .]— Bull. 

Soc. Path. Exot., 1919. Dec. Vol. 12. No. 10. pp. 748-757. 

With 1 text fig. 

The author describes his discovery of Brazilian spirochaetosis while 
engaged in France in studying the biology and pathogenicity of cattle 
ticks originally obtained from Brazil in 1915. These ticks, which 
had been collected from apparently healthy slaughterhouse cattle, 
produced thousands of embryos, and when these were placed on a 
calf they set up a piroplasmosis due to both Piroplasma bigeminum and 
P. argentinum. 
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From this first lot of ticks the author bred nine successive generations 
on suspectible cattle. Some lots lost their P. bigeminum infection 
at the third generation and their P. argentinum infection at the sixth 
generation. From the first to the seventh generation these ticks, 
fed upon six different cattle, did not (as far as could be ascertained 
by a simple direct, but undoubtedly not sufficiently searching, examina¬ 
tion) transmit spirochaetosis. Inasmuch as Sp. theileri infections, 
as one knows, rim a very benign course it is probable that these cattle 
were actually infected but, in order to demonstrate this point, it 
would have been necessary to inoculate their blood into a number 
of susceptible cattle, and it was not possible to do this. 

The larvae born from the female ticks of the seventh generation 
were reared on a four-year-old Breton cow, which subsequently 
showed no noteworthy symptom. But the larvae born from the adult 
ticks collected from this cow were placed upon a ten-year-old Breton 
cow and they produced in this animal for a period of about 24 hours a 
Sp. theileri infection, which, however, would have been certainly 
overlooked had the temperature not been regularly taken and a 
microscopic examination made of the blood. On the 13th day after 
inoculation the temperature was: 8 a.m. 39 6° C., 2 p.m. 40 5° C., 

7 p.m. 40 , 6° C. (normal temperature 38'5 to 38 - 8° C.). At 2 p.m. blood 
examination showed the presence of rare spirochaetes (about 1 after 
every two or three minutes examination). At 7 p*m. they were rarer 
(2 or 3 after 1 hour’s examination). There were no other symptoms. 
This cow had a calf at foot, and this calf was inoculated subcutaneously 
with some blood taken from its mother about a week after the appear¬ 
ance of the spirochaetes. Subsequently, it showed no rise in tem¬ 
perature or spirochaetes in its blood. About three months later a 
large number of larvae obtained from females collected from the mother 
was placed on the calf, but no infection resulted, and apparently the 
calf had become immune. 

Morphologically the spirochaete referred to above was identical 
with Sp. theileri. The smallest forms measured about 8/* long and 
showed 4 spiral turns. The largest measured 19/* long and showed 

8 spiral turns. The undulations were pretty regular and the body was 
uniformly about J /* thick and slightly thinner towards both extremities, 
but sometimes it was thinner towards one extremity only, and it 
showed no flagella. The width of the spiral in well fixed preparations 
varied from 1*5 to 2/*. 

Theiler and Laveran described forms 30/* long but these authors 
were able to examine a number of preparations rich in spirochaetes 
taken from several animals. In some of the cases examined by 
Theiler the infection was so intense that the parasites numbered 
six or more per field of the microscope ; this author, moreover, pointed 
out the irregularity in the appearance of the spirochaetes in the 
blood of the infected animals. 

Although a priori it would not be possible to assert that bovine 
spirochaetosis does not occur in France the author believes that the 
spirochaetal infection discovered above was Brazilian in origin. The 
existence of bovine spirochaetosis has not hitherto been identified in 
South America in spite of the numerous blood examinations which 
have been carried out in Argentina and Brazil. However, in 1915 
Crawley (Howard) noted the presence of spirochaetes in the body 
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of the tick Margaropus annulatus and considered that these organisms 
were probably stages in the life cycle of Sp. theileri, and in 1918 whilst 
these experiments were being carried out by Brumpt in France Clark 
(C.) identified spirochaetes in the blood of two cattle in the Panama 
Region. [The author here seems to have omitted one reference. 
Blier in 1915 recorded the presence of spirochaetes in the spleens 
of cattle suffering from a form of redwater (Meada de Sangre) in Chili 
(see this Bulletin, 1916, Vol. 4, No. 3, p. 95.—L’hemoglobinurie bovine 
du Chib (Maladie a parasites Spiroch^tiformes)— Ed.]) Spirochaetes 
have not yet been detected in the horse, goat, or sheep in America. 

On the other hand, since the discovery of the spirochaete in the ox 
and in the horse by Theiler (1902 and 1904) and in the sheep by 
Martoglio and Carpano, numerous authors have identified these 
organisms in Africa and in Asia. The method of transmission, by 
means of ticks (Margaropus decoloratus), was established in 1904 by 
Theiler in the Transvaal and confirmed in Paris by Laveran ana 
VallIse in 1905. In 1906 Theiler succeeded in transmitting the 
infection to other cattle and to sheep and noted the mild nature of the 
disease. Dodd (1907) noted the presence of the spirochaete naturally 
in the horse and transmitted the infection to another horse, and with 
the blood of this animal he succeeded in infecting a steer, a heifer, and 
two sheep ; a horse and a rabbit inoculated showed no spirochaetes. 
A point of interest in Dodd’s experiments was that the two cattle 
inoculated with the spirochaete of equine origin did not contract 
the disease under natural circumstances after having been bitten by 
infected larvae whilst nine control cattle, on the other hand, showed 
the presence of the organisms. Theiler’s, and more especially Dodd’s 
work thus goes to show that the parasites Sp. theileri, Sp. equi, and 
Sp. ovina are identical and therefore the last two names should fall 
into disuse. • The author further discusses the significance of the * 
various points raised in the study of this benign tick infection. 

Lim (R. K. S.). A Parasitic Spiral Organism in the Stomach of the 
Cat. — Parasitology, 1920. March. Vol. 12. No. 2. pp. 108- 
112. With 1 plate comprising 5 figs. 

While examining sections of an apparently normal stomach of a 
cat the author discovered clusters of spiral organisms within the lumina 
of numerous ducts and glands. The presence of these organisms was 
then ascertained in eight cats, all of which had been in the laboratory 
for some months. Cats which were killed immediately on admission 
or which had been isolated were not affected ; rabbits kept in adjacent 
cages were not infected. The stomach was the only organ affected 
although a few spirochaetes were found within the duodenum close 
to the pyloric sphincter. Groups of spirochaetes were usually seen 
within the lumen of the tubules in the middle zone of the mucosa, 
where the oxyntic cells were most abundant The organisms did 
not cause any marked change in the histological appearance of the 
stomach. 

The spirochaetes measured from 4 to 8/u in length by *75 to Ip in 
breadth and the thickness of the spiral, which was cylindrical, was 
from '25 to - 5/i. The number of spirals in each organism of from 5 to 
6ft was 7 to 8, but occasionally as many as 14 spirals were present. 
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The organisms stained readily with most aniline dyes, slightly with 
Gram, and bluish with Giemsa. When fresh preparations were 
examined, with a dark ground illumination, the organisms seemed 
to be extremely active. All attempts at cultivation failed but it was 
noted that the organisms could survive at least four days in an acid 
medium (*02 per cent. HC1). Nothing definite could be stated as 
to the mode of infection. Fleas were often found in the gastric contents 
but when specimens of these taken from the body surface were examined 
nothing was found to indicate that they were the carriers. The food 
could not be incriminated inasmuch as the same diet was given to the 
laboratory animals which were found not to be infected. 

The author quotes Noguchi, 1915-1916, who refers to the finding by 
Bell and Roquet of a similar organism in the stomach of a dog. 
Spiral organisms were also described by Lucet (1910) in a case of gastric 
enteritis m the dog. 

[The author appears to have omitted one recent reference. Kolmer 
and Wagner found “ within the gland follicles of the fundus of the 
stomach of an apparently quite normal dog a very large number of 
spirochaetes in pure culture, which apparently produced no visible 
lesions.” These spirochaetes, however, appear to differ from those 
described by Lim, inasmuch as they were from 10 to 12/i in length by 
•25^ in breadth, and always possessed eight spirals, each of which was 
'7/x in depth, and they were found exclusively extra-cellular—this 
Bulletin, 1917, Vol. 5, No. 2, p. 95.—Ed.)] 


Formad (Robert J.). Pathology of Dourlne with Special Reference 
to the Microscopic Changes in Nerve Tissues and other Structures. 

— Jl. Agric. Res., Washington. 1919. Nov. 1. Vol. 18. No. 3. 
pp. 145-154. « 

Within the years 1915-1919 an average of from 45,000 to 55,000 
complement fixation tests have been made annually by the United 
States Bureau of Animal Industry for the diagnosis of dourine. The 
samples were forwarded from Montana, North Dakota, South Dakota, 
Nebraska, Wyoming, Arizona, and New Mexico, and especially from 
the Indian Reservations in these States. Many improvements were 
made and perfected in the method of performing the complement 
fixation test with the object of furnishing better means of arriving 
at a diagnosis, which is the most essential factor in eradicating the 
disease. Advantage was taken of the opportunities presented for 
making a study of the microscopic pathology of dourine inasmuch as 
very little attention has been hitherto paid to this point. 

Material for study was taken from several well-developed chronic 
cases of dourine in horses in which the disease had been recognised 
clinically and confirmed by the results of the complement fixation 
test. The animals were subsequently kept under observation for 
nearly two years until they died, and on post-mortem examination 
showed lesions of dourine. The author dwells upon the precautions 
that have to be taken in order to obtain nerve tissues in a fit state for 
examination, for dissolution of these tissues commences rapidly post¬ 
mortem. Of the different fluids adopted for fixation a 4 per cent, 
solution of formaldehyde was used most often as a preliminary fixative 
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on account of its great power of penetration and rapid fixation. It 
had to be followed, however, by other reagents such as Muller’s fluid 
or Zenker’s fluid containing chrome salts which bring out more clearly 
the ganglion cells, neuroglia, and axis cylinder Besides the general 
nuclear stains for cell protoplasm selective stains were used such as 
Van Gieson’s stain, Nissel’s stain, Pal’s modification of Weigert’s 
myelin stain, and Marchi’s method of staining fatty degeneration in 
the myelin sheaths. 

On account of the fact that dourine is transmitted during the act 
of coition it would be natural to expect the principal lesions in the 
genital organs, but in all chronic cases there are to be observed, besides 
the lesions in the sexual organs, pronounced derangements of peripheral 
nerves and the central nervous system, manifested by paralysis of 
nerves and atrophy of various groups of muscles. As trypanosomes 
can be found neither in the central nerves nor in the peripheral nerves 
it has to be assumed that the organisms elaborate poisonous products 
or toxins which are responsible for the lesions. The author leaves out 
of consideration the nature of the lesions in acute cases as all his 
observations were confined to chronic cases. The brain, spinal cord, 
spinal ganglia, and peripheral nerves were the tissues selected for 
examination. No detailed study of muscles, skin, and genital organs 
was undertaken. 

The author summarises his observations as follows :— 

“ The microscopic examination of the brain showed no appreciable 
changes in the nerve cells, the supporting tissue, or in the blood vessels. 
In the cervical, anterior, and middle dorsal portions of the spinal cord 
lesions could not be demonstrated even with the most sensitive methods of 
staining ; and in the posterior dorsal portion the lesions were very slight, 
gradually increasing in the lumbar enlargement and becoming most 
marked in the sacral region. Degeneration in the sensory ganglion cells 
was present in all stages, varying from the beginning stage of chromatolysis 
that could barely be detected by the Nissel method alone to advanced 
degeneration and disintegration or plasmolysis that*was brought out by 
less sensitive methods. The motor ganglion cells and the cells in the 
column of Clark showed such slight alteration that it was difficult to trace 
chromatolysis in them. The nerve cells of the spinal ganglia showed 
chromatolysis in varying degrees. The most marked changes were found 
in the sensory cells in the sacral region where disintegration of the chroma- 
tophil granules was followed by atrophy and sclerosis and was invariably 
accompanied by peripheral displacement of the nuclei. This was not 
observed in the nerve cells of the cord. 

“ The degeneration of the myelin in the medullated fibers was even more 
pronounced than the degeneration in nerve cells. The black clumps of 
degenerated myelin stained by the osmic acid of the Marchi method were 
the characteristic feature of the endoneural and extraneural fibers in the 
gray substance in the dorsal horns and the dorsal nerve roots as well as 
of the fibers of the columns of Burdach and Goll in the white substance 
of the cord. The changes were limited to the lumbar and sacral region. 
In the sciatic nerve the degeneration was even moie marked. We can 
therefore assume that the disturbances are of peripheral rather than 
central origin.” 

Curasson (G.). Sur l’lnfection du cheval et da malet par Trypanosoma 
dimorphon. [Infection of the Horse and Mule with T. dimor¬ 
phon.] — Rec. Mid. VSt., 1920. Jan. 15-Feb. 15. Vol. 96. 
Nos. 1-3. pp. 55-59. 

In all the colonies of French West Africa trypanosomiasis due to 
T. dimorphon exacts a more or less heavy toll, and although in French 
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Soudan and Senegal the incidence of the disease appears to be less it 
would probably turn out that they are also considerably involved 
if the infected areas in them were known. Whilst stationed at 
Kayes in 1917 and 1918 the author frequently encountered this 
disease in horses in the Cotiari and Naye region, either alone or in the 
same districts as T. cazalboui infection. It was also observed among 
horses employed in the construction of the Thies-Kayes Railway; 
in the course of two months out, of 72 animals utilised in one place 
10 died and 16 were evacuated, and of these 8 more died. 

The disease is characterised by its chronicity; but acute febrile 
crises are quite frequent during the course of the infection. Muscular 
atrophy involving particularly the muscles of the croup is very 
marked. Extreme weakness shown especially by stumbling during 
walking is pronounced; the animal, however, remains standing 
and does not, as a rule, lie down until a short time before death, when 
swelling of the hind limbs and of the tendon sheaths and more rarely 
of the abdominal region also appears. The author states that these 
swellings can be seen in about half of the animals affected although 
Dutton and Todd stated that they had never observed them; 
Laveran, however, produced them in a horse infected experimentally. 
The swellings disappear when a cardiac tonic such as digitalis is 
administered or the horse lies down for half a day. They are not 
observable in the morning in animals which lie down during the 
night. 

The author observed fairly frequently the production of plaques 
on the scrotum of infected animals. Usually one or two distinctly 
raised hard plaques appear from one-half to one inch in diameter. On 
the following day the epidermis covering the plaque becomes raised, 
thus forming a blister containing a very small quantity of serous fluid. 
The epidermis is then shed and the plaque becomes transformed 
into a very finely granulating ulcer which persists for about a week 
without exuding much fluid and then rapidly heals, until two or three 
months later hardly a trace of the lesions is apparent. These lesions 
thus bear some resemblance to the cutaneous eruptions seen in dourine. 

In all affected animals the author observed a persistent conjunctivitis 
with abundant lachrymation together with, as a rule, petechiae on 
the mucous membrane. In about one half of the cases, a diffuse 
keratitis accompanied the conjunctivitis, and in recovered animals an 
irregularly shaped milky opacity of the cornea remained, which in 
rare cases produced complete blindness. 

In the mule the symptoms were appreciably the same but less severe. 
Ocular lesions were more seldom seen and swelling of the limbs and 
joints was never observed. In one case only a plaque was seen on 
the sheath in an imported Algerian mule. The febrile crises in the 
horse were not of frequent occurrence, but they were so intense that if 
death did not actually follow the first attack it supervened during 
the second. The symptoms during an attack were extreme weakness, 
petechiae on, and congestion and swelling of, the conjunctiva, which 
formed a bulging rim around the eyelid, copious muco-purulent 
lachrymation, intensely accelerated respiration, and inappetence; 
there was no diarrhoea ; temperature rose to 41 - 5° C. These crises 
were not observed in mules. 
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Treatment with galyl. The author has already recorded the effects 
of this drug upon the equine trypanosomiasis known as souma [caused 
by T. cazalboui (vivax)] [see this Bulletin , 1919, Vol. 7, No. 2, p. 57]. 
The drug was administered to horses and mules affected with 
T. dimorphon in much the same manner. Three grammes were given 
intravenously on two occasions, viz., 2 grammes the first time and 1 
gramme a week later. The galyl was obtained in ampoules containing 
0'37 gramme sodium phosphate, O'25 gramme caffein, and 0'25 gramme 
sodium benzoate per gramme of galyl. The ampoule was filled with 
boiled water to dissolve the powder and sucked up through a fine 
needle before it was used. Care had to be taken not to allow any of 
the fluid to escape into the tissues outside the vein. 

The author gives a list of 15 cases treated. Three were treated with 
tartar emetic intravenously, and this drug appeared to have no effect 
upon the disease; 2 received tartar emetic prior to one injection 
with galyl and they also died. Out of four mules and six horses treated 
with galyl five died, viz., one mule and four horses, and five recovered 
(according to the author’s table), but two of the horses that died were 
in a very advanced stage of the disease when treatment was commenced. 
The recovered horses showed no trypanosomes in their blood when 
examined for a period of about nine months after treatment. The 
author considers the results to be less encouraging than those obtained 
in souma ; but, on the other hand, the animals infected with 
T. dimorphon were in a very low state, and after administration of the 
drug a rapid improvement was brought about in the animals that 
eventually recovered 


Delanoe (P.). Un cas d’infection spontan6e du chien par T. maro- 
canum Sargent, Lh6ritier at Belleval 1915. [A Case of Spontaneous 
Infection of the Dog with T.m.] — Bull. Soc. Path. Exot. 1920. 
Jan. 14. Vol. 13. No. 1. pp. 23-26. 

Spontaneous cases of infection in the dog with the trypanosome 
causing the most commonly occurring trypanosomiasis in Morocco 
have not hitherto been observed. In August 1919 the author dis¬ 
covered at Souk-el-Khemis an adult dog affected with emaciation and 
double keratitis, a lesion which is very noticeable in dogs infected with 
the trypanosomes experimentally. Examination of the dog proved 
in fact that the animal had become infected naturally with the trypano¬ 
some. The dog was killed and post-mortem a considerable quantity 
of yellowish liquid exudate was found in the pericardial sac and the 
spleen was enlarged; there were no other internal lesions. The 
cornea of both eyes had become completely opaque resembling coagu- 
ated albumen but contained no living trypanosomes. 

Two guinea-pigs and a rabbit were inoculated with material from 
the dog. One guinea-pig died two months later after showing an 
intense blood invasion, while the other died in three and a half months 
also after showing extremely numerous trypanosomes in its blood and a 
scurfy condition of the skin. The rabbit died in three months after 
showing marked trophic changes (eczema around the ears and nose 
and loss of hair). 
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The trypanosome when examined in a fresh preparation shows 
active wriggling movements but hardly any translatory movements. 
In the dog it measured from 20*27-28*6// long by 2*l-4*9/< broad. In 
the rabbit and guinea-pig it showed much greater variations in size. 
When stained the cytoplasm assumed a uniform lilac blue tint and the 
nucleus a bright red with a number of just visible chromatinic granule i 
at its periphery. The flagellum was thick and its free part measured 
in the dog from T 4-1*8/*; the blepharoplast stained a deep violet, 
was rounded or rod-shaped, and was situated right at the posterior 
end or up to 2'2m from it in the dog. In the dog the vacuole situated 
near the blepharoplast was always clearly visible. Forms without 
free flagellum were rare in the dog but more numerous in the guinea- 
pig and the rabbit, and very often in such parasites the cytoplasm at 
the anterior end was drawn out so as to accompany the flagellum to 
its end; in a fresh preparation, therefore, the organisms appealed to 
have actually a free flagellum. 

Van den Braxdex (F.). Action de la combinaison atoxyl, 6m6tique, 
tryparosan, sur le Trypanosoma congolense. [Action of Atoxyl, 
Tartar Emetic, and Tryparosan, given in Combination, on 
T. congolense .]— Bull. Soc. Path. Exot., 1919. Oct. Vol. 12. No. 8. 
pp. 514-517. 

In January 1919 an outbreak of trypanosomiasis due to T. congolenSe 
(pecorum) occurred among the cattle of the Breeding Station at Leo- 
poldsville, Lower Belgian Congo, following upon the introduction of a 
herd of goats from the Upper Congo. The transmitting agent was 
undoubtedly Stomoxys calcitrans. Three out of six cattle were found 
to be infected and one had become so greatly emaciated that it had to 
be destroyed. The author and his collaborators had found in 1911, 
in the course of investigations in Katanga, that tryparosan was the 
most useful remedy for goats infected with trypanosomes of the 
dimorphon-congolense type. It caused the complete disappearance 
of the trypanosomes when it was given to these animals on two succes¬ 
sive days in doses of half a gramme per kilogramme body weight. 
In 1915 Rodhain and the author obtained the same favourable 
results when the drug was. administered in the same dose to sheep, 
goats, and native pigs infected with T. congolense in the Middle Congo. 

In the small outbreak here described the atoxyl and tryparosan 
were given by the mouth while the tartar emetic was injected intra¬ 
muscularly in doses of one gramme, given in 2 per cent, dilution. 
Two oxen were given in the first place 0*26 grammes per kilogramme 
body weight of tryparosan, together with atoxyl in doses of 16 and 17 
grammes respectively by the mouth, and a dose of tartar emetic 
intramuscularly. The injections of tartar emetic appear to have been 
repeated on five successive days. The animals then improved in 
condition but in about two months trypanosomes again appeared in 
their blood and they were again administered tartar emetic and 
tryparosan. One animal had a further relapse in a month’s time 
and was given tryparosan. Subsequently the animals recovered and 
no trypanosomes could be detected in their blood for three months, 
even when tested by guinea-pig inoculation. 
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{"Results which would seem to be as good as these were claimed to 
have been obtained by Hornby in the treatment of T. congolense 
infections in the ox after the use of tartar emetic alone (this Bulletin, 
1919, Vol. 7, No. 2, p. 53). Compare also favourable report on use of 
this drug alone in treatment of T. cazalboui (vivax) infections in the 
Belgian Congo. Van Saceghem and Nicolas (this Bulletin, 1917, 
Vol. 5, No. 1, p. 21)—Ed.]. 


i. Jacobs (Walter A.). & Heidelberger (Michael). Chemotherapy 

of Trypanosome and Spirochete Infections. Chemical Series. 1. 
N-Phenylglycineamide-p-Arsonic Acid.— Jl. Exper. Med., 1919. 
Nov. 1. Vol. 30. No. 5. pp. 411-415. 

ii. Brown (Wade H.) & Pearce (Louise), ii. Biological Series. I. 

The Toxic Action of N-Phenylglycineamide-p-Arsonic Acid.— 
Ibid. pp. 417-436. 

iii. Pearce (Louise) & Brown (Wade H.). Biological Series. II. The 

Therapeutic Action of N-Pbenylglycineamide-p-Arsonic Acid in 
Experimental Trypanosomiasis of Mice, Rats, and Guinea Pigs.— 

Ibid. pp. 437-453. 

iv. -&-. Biological Series. III. The Therapeutic Action of 

N-Phenylglycineamide-p-Arsonic Acid in Experimental Try¬ 
panosomiasis of Rabbits. — Ibid. pp. 455-481. With 21 plates 
comprising 44 figs. 

v. Brown (Wade H.) & Pearce (Louise). Biological Series IV. The 

Action of N-Phenylglycineamide-p-Arsonic Acid upon Spirochete 
Infections. — Ibid. pp. 483-496. With 7 plates comprising 29 
figs. 

i. The above authors state that they have been engaged for a number 
of years in the synthesis of certain new types of organic arsenic com¬ 
pounds for the treatment of experimental trypanosome and spiro- 
chaete infections. Although a considerable part of their studies were 
devoted to the trivalent arsenical compounds their attention was at 
first confined to the pentavalent group represented by the arsonic 
acids, these acids possessing certain superiorities over the trivalent 
compounds especially inasmuch as they formed soluble and stable 
salts and were more readily prepared. One of these salts in particular, 
viz., the sodium salt of N-phenylglycineamide-p-arsonic acid repre¬ 
sented by the following formula 

ONa 

As -OH 

yyo 

NHCHjCONH, 

gave particularly interesting experimental results, and the simplicity 
of this compound, the ease of preparing it, its relatively inexpensive 
character, stability and solubility, and its favourable biological action 
are held to warrant a detailed publication of the results obtained. 
The acid readily yields a colourless crystalline sodium salt which is 
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extremely easily soluble in water, forming neutral solutions which are 
quite stable. A 10 per cent, solution may be boiled for some time 
without appreciable cleavage of ammonia or arsenic. 

ii. The toxic action of the drug was studied upon the smaller labora¬ 
tory animals—mice, rats, guinea-pigs, rabbits, and monkeys. Ihe 
numerous experiments performed showed that the substance was one 
which lent itself well to almost any method of administration and could 
be given to animals in very large doses. The tolerance of the different 
animal species varied rather widely, but with one exception the reaction 
of the laboratory animals to toxic doses of the drug was such that doses 
closely approaching in magnitude the lethal dose could be safely 
administered ; in other words, the toxic effects were confined to doses 
relatively close to the minimum toxic dose and the recovery of animals 
from sub-lethal intoxications was remarkably rapid and complete. 
This characteristic of the drug made it possible to administer it in 
very large doses at comparatively short intervals of time without 
incurring the risks due to cumulative action or to superposition of toxic 
effects. On the other hand, by taking advantage of this property 
it was possible to develop such a degree of tolerance in the animals 
that the dose of the drug could be progressively increased to a point 
well above that which was found to be fatal to the normal animal. 

iii. In their work upon the action of the drug upon trypano¬ 
some infections the authors used strains of T. brucei, gambiense, 
equinum, equiperdum, and evansi. As is well known, trypanosomiasis 
as it occurs in mice and rats is chiefly characterised by the constant 
and progressively increasing number of trypanosomes in the peripheral 
blood stream, usually by the lack of any clinical manifestations, and 
by the relatively early death of the infected animal. In rabbits, on 
the other hand, the disease is pre-eminently a tissue invasion and is 
characterised in the acute stages by conspicuous oedematous and 
inflammatory swellings of the soft parts, particularly of the head and 
external genital organs, together with loss of appetite, weakness and 
emaciation ; in the more chronic phases of the infection the inflamma¬ 
tory lesions undergo induration and even necrosis, involving the 
deeper tissues including the periosteum and bone ; the disease may 
take many weeks or months to run its course and the presence or 
absence of trypanosomes in the blood stream is of minor importance. 

In order to appreciate fully the therapeutic action of a drug in 
experimental trypanosomiasis one has therefore to study its effects 
upon the above two general types of infection, viz., the acute septicae- 
mic form of mice and rats and the chronic tissue invading form of 
rabbits. 

First, the authors studied the action of the drug upon infected mice, 
rats, and guinea-pigs, the majority of which were inoculated with 
T. brucei. The mice died in from 60-70 hours, the rats in 4-5 days, 
and the guinea-pigs in, on an average, 4 weeks, after intraperitonea 1 
inoculation. With other trypanosomes of lower virulence the size 
of the dose was increased so as to produce an infection comparable 
with that produced by the strains of T. brucei utilised. The mice and 
rats were treated 18-24 hours, and the guinea-pigs usually one week, 
after inoculation, parasites having been demonstrated in the meantime 
in the peripheral blood. 
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It was found that the compound had a marked curative effect upon 
the infection in these three species of animals. When administered 
in doses of from O’2 to O'3 gramme per kilo body weight to mice and 
rats that had been inoculated with the several species of pathogenic 
trypanosomes, complete disappearance of the organisms from the 
blood was obtained. Since the lethal dose for mice had been found to 
be from 2 to 2'5 gramme, and for rats O'75 gramme, per kilo body 
weight the curative ratios were 1:8 and 1 : 3 respectively. 

The curative dose for guinea-pigs was O'15 gramme per kilo body 
weight, and the curative ratio for these animals worked out at 1 : 10. 

The trypanocidal activity of the compound was relatively rapid in 
all three animal species, the peripheral blood being cleared of trypano¬ 
somes within 24 hours after its administration ; the lower limits of 
the curative range were also comparatively sharply defined. The 
drug was found to be equally efficacious whether administered intra- 
peritoneally, intravenously, or subcutaneously in T. brucei infections 
of mice ; no ill effects were produced following upon the administration 
of therapeutic doses while the condition of the treated animals showed 
an immediate and continued marked improvement. 

iv. The therapeutic tests were performed on rabbits which showed very 
well-marked clinical signs of a definitely established disease and in 
many of the animals the infection was extremely advanced and of 
prolonged duration. The five species of trypanosomes mentioned 
above led uniformly to fatal results in untreated rabbits in about 
from 1 to 3 months after inoculation. With the'usual acute, actively 
nrogressing infection of from one to two weeks duration produced 
by the authors’ strain of T. brucei, the drug had a curative range of 
from O'2 to O'3 gramme per kilo body weight when administered 
intravenously in single doses, which was from ^ to \ the minimum 
lethal dose. * Of 29 rabbits treated with doses falling within this range 
25 were permanently cured and there were no relapses observed in 
those given doses above O'3 gramme. 

The infection produced by the authors’ strain of T. gambiense was 
controlled by a slightly lower dose, since there were no relapses when 
rabbits were given single doses of 0'3 gramme each, and one out of 
three rabbits given single doses of O'15 gramme each was effectively 
cured. 

The experiments with T. equinum, eguiperdum, and evansi are 
admitted to be too few to allow of final conclusions, but it would appear 
that the curative range for T. evansi infections is very much the same 
m for T. brucei and gambtense infections, but larger doses or a different 
system of treatment would appear to have been indicated in the 
treatment of the rabbits infected with T. equinum and equiperdum. 

A marked therapeutic effect was also produced by single doses 
smaller than the single ones which produced an ultimate cure. The 
administration of these smaller doses was followed by a rapid regression 
and healing of the clinical lesions of the acute infections produced by 
all five species of trypanosomes, together with a marked improvement 
in the general physical state of the animal. On the other band, single 
doses considerably larger than those necessary to effect a cure caused 
no disturbance of a toxic nature. 
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The authors then suggest a system involving the employment of 
repeated doses, which might be utilised with advantage in the treat¬ 
ment of both initial infections and relapses in rabbits, especially in 
oases where there is induration or even necrosis of tissues together with 
weakness and emaciation. Since the drug apparently possesses the 
power of tissue penetration to a marked degree it is desirable to give 
the second dose within a short time after the first in order that it may 
have a full opportunity for the immediate and complete development 
of its action. 

The repetition of small doses such as 015 gramme per kilo body 
weight on successive or alternate days gave successful results as 
regards both the immediate regression and healing of lesions and 
ultimate permanent cures in severe chronic infections. It was 
found possible, however, to administer increasingly large doses, when 
necessary, on account of the remarkable tolerance exhibited by rabbits 
to repeated large doses. 

Small doses administered intramuscularly produced effects which 
were comparable with the results observed after similar doses had been 
given intravenously; these effects were brought about more slowly 
after subcutaneous injections. Permanent cures were obtained in 
T. brucei infections after intramuscular or subcutaneous administration 
of single doses of from O'2 to O'5 gramme per kilo body weight and, 
in other cases, after three repeated doses each of 0'1 gramme per kilo 
body weight given .intramuscularly. One severely infected rabbit 
which received 0'75 gramme per kilo body weight per os immediately 
following a small dose of sodium bicarbonate was also cured. The 
authors illustrate in a large number of plates the course of the disease 
in their rabbits after administration of the drug. 

v. The authors next describe the action of the drug upon experi¬ 
mental animals infected with spirochaetes, both blood spirochaetes 
(Sp. obermeieri, Sp. nooyi) and the spirochaete of human syphilis 
(Treponema pallidum). Rats and mice were inoculated intraperito- 
neally with blood suspensions of the blood spirochaetes in such doses 
as to produce an infection of the desired character—usually an infection 
which would show a few spirochaetes in the peripheral blood within 
24 hours after inoculation. The animals were then treated by intra- 
peritoneal injection of single doses of the drug and the results followed 
from day to day by examination of tail blood by dark ground illumi¬ 
nation. The effects of the drug upon Treponema pallidum were 
studied by using the scrotal chancre produced in rabbits as a con¬ 
venient lesion for observation. 

Briefly summarised, the drug is stated to be capable of exercising 
a very definite effect upon the course of the infections produced by 
both types. The infection due to the blood spirochaetes was amelio¬ 
rated and although the spirochaetes were not immediately destroyed 
the infection was frequently brought to a termination which left the 
animal in a condition not unlike that produced by the more powerful 
spirochaete-destroying agents, that is, the infecting organisms were 
either affected in such a way that they eventually died off or were 
destroyed by the host in such a way that no lasting immunity was 
developed in consequence of their destruction. 
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Much the same type of reaction appeared to occur in the treatment 
of rabbits infected with the spirochaete of human syphilis. If very 
large doses of the drug are used it may be possible to destroy the 
organisms completely. In other cases, it was certain that where 
complete healing of the lesions was accomplished as a result of the 
treatment the organisms were not destroyed. It appears that healing 
can be brought about in the presence of numerous actively motile 
spirochaetes. 

With either group of spirochaetes therefore the arsenical compound 
under investigation appears to act in a manner somewhat different 
from that of the agents usually employed in the treatment of spiro¬ 
chaete infections. While it does possess this destructive action to a 
considerable degree its chief effect is seen in the peculiar manner in 
which it modifies or controls the course of these infections. 

[This drug is covered by U.S.A. Patents, and patents have been 
applied for in other countries, but the taking out of patents has been 
done merely to ensure the purity of the product and protection against 
exploitation ; all discoveries, it is stated, made at the Rockefeller 
Institute for Medical Research are made freely available to the public, 
and, “ it is the purpose of the Institute to permit any drugs which 
may prove of practical therapeutic value to be manufactured under 
license by suitable chemical firms and other conditions of production 
which will insure the biological qualities of the drugs and their marketing 
at reasonable prices. Other than through the issuance of license the 
Rockefeller Institute does not participate in any way in the com¬ 
mercial preparation or sale of the manufactured chemicals ; and it 
receives no royalties or other pecuniary benefits from the Licenses it 
issues.” Perhaps the Institute might extend its philanthropic pro¬ 
jects by issuing supplies of the drug to bona fide veterinarians in 
the Tropics upon request to test its efficacy upon the natural infections 
in the field.— Ed.]. 

Croveri (Paolo). Osservazioni sulla biologia della “ Glossina palli- 
dipes ” della Somalia Itallana e sulla trasmissione agli animal! 
domestic! della Trlpanosi detta “ Ghendi.” [Observations on 
the Biology of Glossina pallidipes in Italian Somaliland, and of 
the Transmission of the Trypanosomiasis known as Ghendi 
among the Domesticated Animals.]— Ann. d. Igiene. 1919. 
July 31. Vol. 29. No. 7. pp. 432-447. 

Martoglio (1911) describes three forms of trypanosomiasis in 
Italian Somaliland, viz., (1) Ghendi, caused by Trypanosoma somalilense 
(a new species which he differentiates from T. dimorphon on account of 
the fact that it is not pathogenic for the rabbit) transmitted naturally 
to the domesticated animals by the bite of G. pallidipes , a fly which is 
known to the natives by the same name as the disease (Ghendi in 
Somali=“ hurling a javelin,” from the manner in which the fly hurls 
itself upon animals). The disease, naturally, affects all the domesti¬ 
cated animals in the Colony. (2) Gobial or Gumul, caused by T. ceUi 
(n. sp.), transmitted by a biting fly which has not yet been identified 
but which is probably a stomoxyd. The disease in natural circum¬ 
stances chiefly affects bovines. (3) Salaf or Ducan, caused by a 
(676 ) b 
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trypanosome which Martoglio considers to be identical with that of 
surra (T. evansi) and which is transmitted to camels, the only animals 
naturally affected with the disease, by a tabanid as yet not identified. 

The observations recorded by Croveri were made in the Territory 
situated along the middle and lower course of the rfiver Webi-Shebeli, 
i.e., towards the coast line in the southern part of the Colony. In this 
region ghendi was the cause of very considerable losses among the 
domesticated animals, and the only species of Glossina discoverable 
was G. paUidipes. The author was able to obtain confirmation of the 
belief that this species of fly was actually the transmitter of ghendi. 
Moreover, experiments carried out in the laboratory showed that the 
fly did not become infective for some time after having fed upon an 
affected animal. It was necessary for a period of from 17-19 days to 
elapse during which presumably the trypanosome accomplished a 
certain part of its developmental cycle in the body of the fly. 

In nature G. paUidipes exhibits a preference for wooded localities 
covered with a short rank undergrowth in close proximity to stagnant 
or slowly flowing water. These localities are somewhat limited in 
extent during the dry season but they become markedly increased in 
area during the rains and hence the zone infested by the fly becomes 
considerably enlarged during this season. Open spaces such as meadow 
land on which cereals, cotton, or sesame are cultivated are entirely 
avoided by the fly although such land may be planted with tall trees 
but contains no shrubby growth. On the other hand, banana (or 
cocoa) plantations or any other land covered with short trees may 
become infested. Normally on sunny days G. paUidipes bites from 
dawn up to about 8 o’clock. It re-appears towards 4 p.m. and retires 
again at sunset. On misty or rainy days it may bite throughout 
the day. On moonlight nights it may bite when it is disturbed from 
its resting place on the ground or by loud noises. On dark nights 
it does not bite. The natives appear to place great faith in a decoction 
of myrrh as a repellant. The author’s experiments, on the other hand, 
seem to demonstrate that this agent rather attracted the flies. The 
average lifetime of the fly was found to be about three months and the 
period of pupation about 28 days at a temperature of about 28° C. 


Duke (H. Lyndhurst). An Enquiry into the Relations of Glossina 
morsitans and Ungulate Game, with Special Reference to Rinder¬ 
pest. — Bull. Entom. Res., 1919. Nov. Vol. 10. Pt. 1. pp. 
7-20 With 2 charts. 

In this paper Duke records a number of observations made in the 
Masindi fly belt in the Uganda Protectorate during April and May, 
1918. Together with Fiske (W. F.) he had already worked in the 
Northern Province fly belt from May till September 1914, and he was 
thus in a position to estimate any alteration in the fly distribution 
which might have occurred as the result of an outbreak of rinderpest 
in this Province. This disease had first manifested itself in the buffalo 
of the Chopi Country and it then spread rapidly in 1917 through the 
game in the Glossina morsitans area between Masindi Station and the 
Kafu River. [See summary of Report of the Chief Veterinary Officer, 
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Uganda Protectorate, this Bulletin 1919, Vol. 7, No. 2, p. 107.] Un¬ 
fortunately the author’s observations were made somewhat late when 
the outbreak had almost died out and the rams had commenced 
throughout the District. Examination of the fly area, however, 
proved beyond doubt to the author’s mind that the fly had suffered 
a very marked reduction as compared with its frequency in 1914 ; 
only on one occasion were they at all numerous, viz., at a water hole 
which had a very short time previously been visited by a large herd of 
elephant. Other visitors to this area were also struck with the apparent 
absence of tsetse flies. Rinderpest had killed off a considerable number 
of buffalo in the area and bush-buck, warthog and duiker also suffered 
severely while waterbuck and hartebeest were but little affected. 
The kob and reedbuck of the Eafu Plains died in considerable numbers. 
A certain number of buffalo had survived the outbreak. 

The Bugungu fly country, through which the disease had spread 
from Chopi, was next visited. The rinderpest epizootic had caused the 
buffalo to move southwards along the Bugungu Plain to the point where 
the escarpment joins Lake Albert near the outfall of the Waki River, 
leaving a train of dead along their course. A striking feature about 
these carcases was that most of the skins remained intact and the 
bones were not usually pulled about by carnivora. Carcases of kob 
and warthog were also found. Glossina morsitans was found in various 
parts of this fly area, but the reduction in numbers was much less 
marked than in the Masindi Port belt. Numbers of waterbuck had 
survived and elephants were common. Buffalo had survived in small 
numbers and kob and reedbuck were also found. Bush-buck and pig 
were common in 1914, but none were seen alive during the 1918 visit. 

It seemed as if the fly had migrated southwards across the Kafu 
River into the Buruli District, with the buffalo, for this District 
was only very slightly infested in 1914, but G. morsitans appeared to 
have become quite numerous in some localities in 1918. On the date 
when this paper was written rinderpest had spread south to within 
40 miles of Kampala, and the main agent in tins spread is said to be 
undoubtedly the game, especially buffalo. 

The author sums up the situation by stating that there has been a 
marked diminution in the numbers of G. morsitans (the transmitter 
of nagana) in the Masindi fly belt coinciding with the passage of 
rinderpest through the game of the District. The fly is not exter¬ 
minated but the reduction in numbers is much more marked than that 
which ordinarily results from the annual hot season. In Bugungu 
the reduction in numbers of the fly is less striking. On the other hand, 
there appears to be no reduction in the numbers of G. palpalis (the 
transmitter of human sleeping sickness) in either district. In both 
areas considerable numbers of waterbuck have survived the outbreak ; 
numbers of buffalo have also survived though, on the Bugungu Plains 
especially, the number of dried carcases testifies to a heavy death roll. 

The author examines at some length, in the light of his own observa¬ 
tions, the commonly held belief that the spread of rinderpest among the 
game throughout a fly country brings about a marked diminution in the 
numbers of the fly. The opinion is strongly held among Europeans of 
experience in South Africa that the great rinderpest outbreak that 
occurred there in the nineties produced such a marked decrease that 

( 676 ) 
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in some districts the fly immediately or eventually disappeared. 
This disappearance may be explained in three ways, viz., (1) the fly 
dies as a direct consequence of absorbing blood from an animal suffering 
from rinderpest, (2) the fly disappears owing to the loss of its normal 
food supply, the wild game, (3) the phenomenon has no direct connection 
with rinderpest but is due to some co-incident cause. 

The first of these hypotheses has hitherto received no experimental 
support. Duke himself describes a number of experiments in which 
numbers of G. palpalis were fed upon calves experimentally infected 
with rinderpest. It would appear from the results that rinderpest 
has no harmful effect upon the fly. 

On the other hand, the author appears to favour the combination of 
circumstances such as would be included under the second and third 
headings, as the probable cause of the disappearance of tsetse. In 
the Uganda fly areas investigated, the food supply of the fly, viz., 
the game, was severely reduced by the rinderpest just at the time of 
the year when food is usually under ordinary conditions most difficult 
to find. The drought, which had begun in the preceding November, 
led to an early drying of the grass and commencement of the fires; 
similarly the intensity and prolongation of the drought during this 
particular year led to an unusually complete burning of the bush. 
The fly was thus doubly handicapped; their food supply was 
diminished at the most critical season of the year, and the adverse 
conditions of deprivation of shelter and destruction of breeding grounds 
were intensified by the prolonged drought. These circumstances, 
at any rate, would account for the remarkable diminution in numbers 
of the tsetse fly in the Masindi fly belt; the Bugungu country being 
uninhabited is less subject to burning in the dry season, as these fires 
are started and kept up by natives. 

In the South African epizootic, rinderpest arrived in the North- 
Eastern Transvaal about June in 1896, and the game was still dying 
fast in October, the hot season. The grass in this district reaches 
its full growth in June and in some areas the fires may not commence 
until September. The author could find no data regarding the parti¬ 
cular conditions of the district in 1896-1897, but, as with the outbreak 
in the Masindi fly area the disease arrived at the season of the year 
when the grass was up and game most difficult to find. 

Hamilton, writing of this outbreak from observations made five 
years after its occurrence, viz., in 1902, regards the complete and 
permanent disappearance of the tsetse fly from a large strip of 
country as coincident with the passage of the rinderpest. Duke 
thinks it improbable that the fly disappeared completely in the season, 
and suggests the following explanation. In consequence of the com¬ 
bination of adverse conditions afforded bv the arrival of the disease in 
the cold weather, together with a prolonged dry season with consequent 
more complete burning of the grass, the fly was very markedly 
reduced between June 1896 and April 1897. Small isolated foci 
probably persisted which, for reasons undetermined at present, instead 
of increasing, diminished to the point of absolute disappearance before 
Hamilton’s arrival in 1902. 

To exert its maximum effect upon the fly the epizootic should arrive 
in a belt during a season when the grass is long. If the disease passes 
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through country where the grass is yet short and the game easy to 
see the effect on the fly may be less severe ; tsetse is then better able 
to follow the migratory movements of the susceptible game, and to 
locate the whereabouts of such relatively immune species as water- 
buck, impala, and hartebeest, which are distributed in localised areas. 

It follows from these observations that G. morsitans can be combated 
in practice by :—(1) Destruction of the primary centres or foci referred 
to by Shircore and Fiske by filling in or drainage of the water supply ; 
destruction of game in the vicinity, and careful burning of the grass 
during the dry season of the year. (2) Careful control of bush burning 
so as to obtain the maximum effect of the fire; indiscriminate and 
patchy burning by natives to be stopped and the fires started and 
maintained in a systematic manner so as to ensure universal burning 
of the grass. 

Sander writing of tsetse fly in German East Africa in 1905 states 
that both Europeans and natives attribute the increase and spread 
of tsetse in the area between Tanga and Kilimanjaro to the cessation of 
annual grass fires. The game in this area had diminished very greatly. 

Jack (Rupert W.). Tsetse Fly in Southern Rhodesia, 1918. — Bull. 
Entom. Res., 1919. Nov. Vol. 10. Pt. 1. pp. 71-90. With 3 
plates & 3 maps. | j 

In this paper the author gives a detailed account of the present 
situation and past history with regard to tsetse fly in Southern Rhodesia 
up to the year 1918. An extract of a popular account on this subject 
has already appeared in this Bulletin [1919, Vol. 7, No. 1, p. 18], Up 
to the year 1918 the history of the fly on the whole appears to be one 
of expansion although, on the other hand, one small but important 
belt appears to have become extinct. In addition a fly area in the 
Mo 9 ambique Company’s territory has extended up to the Eastern 
border of Southern Rhodesia with the result that serious losses of 
cattle from trypanosomiasis have occurred on the farms in that region. 
Although detailed reports on the advance or retrogression of Glossina 
morsitans in other parts of Africa are not obtainable the review of the 
situation as it at present stands in Southern Rhodesia is not without 
general interest. 

There are at present six known fly belts in the territory. 

(1) Sebungwe Belt, occupying the greater portion of the western half 
of the Sebungwe District. Owing to its extent and the fact that 
human sleeping sickness is endemic in a certain portion of it this is at 
present the most important fly area in the territory. The author has 
already published an account of the extension of the infested country 
since it shrank to insignificant proportions in 1896-7 until the year 
1913 [see this Bulletin 1914, Vol. 2, No. 4, p. 174]. During the years 
1913-1918 this extension has been continued until the present area 
of the belt is estimated at 4,500 square miles. It is stated that, 
speaking broadly, the contentions of the early hunters concerning the 
association of Glossina morsitans with big game are fully supported 
in this area, although this is not invariably the case elsewhere. The 
increase of the fly and the expansion of its boundaries have corresponded 
with a notable increase of the larger antelopes and, to a smaller extent, 
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of buffalo. The new territory occupied by the fly is all game country, 
and the most rapid extension has taken place through country where 
game abounds. The fly is most abundant at points where game 
congregates during the latter part of the dry season, and the advance 
appears to have come to a standstill at more than one point where 
the country beyond is sparsely inhabited by game. Evidence is 
adduced to demonstrate the striking relationship of game and fly in 
this belt. 

(2) Umniati Belt,- lying astride the Umniati River partly in the 
Hartley and partly in the Sebungwe Districts. In 1896-7 this belt 
appears to have shrunk to very small dimensions but the exact position 
at that time is somewhat obscure. Subsequently the belt extended, 
in common with other fly areas in the territory, and in the presence of 
considerable quantities of big game Its present area is judged to 
be about 1,000 square miles. When this part of the country was 
visited by the author in November 1910 the southern limit of the fly on 
the Umniati River was about 7 miles further north than it was in 1918. 
In 1910 game was plentiful on both sides of the river but especially 
on the west and included elephant, rhinoceros, eland, kudu, sable, 
waterbuck, impala, and warthog, whilst bush-buck was at that time 
and still remained in 1918 moderately abundant along the river itself. 
In addition to game large and numerous troops of baboons frequented 
the river and up to 1918 they had shown no decrease in number. 

The adjacent portion of the Hartley District has been opened to 
free shooting, with one break, since 1905, and this has had an adverse 
effect on the game on the Sebungwe side of the Umniati River. Pro¬ 
fessional hunters camping in the above area have poached regularly 
beyond the Umniati and of late years game has become very scarce 
where it was abundant as late as 1910 and fairly abundant up to 1912. 
Between 1910 and 1912 the fly extended about 7 miles up the Umniati 
but since 1912 it seems to have come to a standstill at this point. In 
the western part of this belt it is probable that the persistent presence 
of large numbers of baboons may have been a factor in the spread of 
the fly, although some authorities strongly dispute the fact that these 
animals ever allow themselves to be fed upon by tsetse. 

The point, however, of peculiar interest in connection with the 
belt is that the fly has shown no tendency to spread in a south-eastern 
direction towards the railway line although the country appears to 
be topographically suitable. And, it has to be noted that the game 
has been kept down very effectively by hunters in this area for a 
number of years past. 

(3) Northern Belt, occupying the greater part of the country between 
the escarpment and the Zambesi River in the northern portion of the 
Lomagundi District and extending eastward into the Darwin District. 
This region has not been visited by the author since 1912. It is 
untouched by civilisation and since the year of the rinderpest epizootic 
the fly has, according to numerous reliable reports, increased and 
spread very greatly. The infested country was estimated to include 
about 2,500 to 3,000 square miles in 1918. 

(4) Jetjenini Belt in the neighbourhood of the Jetjenini Mountain 
in the Lomagundi District. The infested country in this region 
remains untouched by civilisation as far as the forest is concerned, 
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but owing to its accessibility it is a favourite shooting area among 
hunters, and game is less plentiful than it has been in the past. Tsetse 
occurs, but not in great numbers, and of late years has shown little 
or no tendency to spread. The stationary nature of the belt is all the 
more significant in view of the fact that in pre-rinderpest days the fly 
used to extend considerably further south. The belt in 1918 was about 
450 square miles in extent. In 1914 an outbreak of trypanosomiasis 
occurred among some cattle which had been running for eight or nine 
months on the Chumsenga River, a little south of the supposed limits 
of the Belt but further evidence showed that the southern limit had 
remained stationary. 

(5) Suri-suri Belt, in the vicinity of the Suri-suri River between 
Hartley and Gatooma, in the Hartley District. From all appearances 
tsetse has now died out in this area. Tsetse in the Hartley District 
shared in the general shrinkage of 1896-7 and has not reappeared in 
many parts which were formerly infested, notably in that portion 
lying east of the railway. From 1898 onwards, however, tsetse began 
to make its presence felt again in the Hartley District, and by 1902 it 
was present in considerable numbers in the neighbourhood of the 
Suri-suri and Shagari Rivers. There is ample evidence, it is stated, 
to the effect that during the subsequent years the fly was abundant 
in certain parts of this area and continued to be so until the year 1908. 
The year 1908 seems to have been marked by an unusually large number 
of cases of trypanosomiasis around the Suri-suri fly area and the losses 
continued during the early part of 1909. The numbers of fly had just 
then reached their culminating point and from the years 1908-1913 the 
records show that a great reduction of fly took place in the area. 
Coincidentally there is strong evidence to prove that there was a com¬ 
parable striking reduction in the number of big game, due to the 
throwing open of this area for free shooting. During these years the 
district became the scene of considerable agricultural and industrial, 
especially mining, activity, and large tracts of forest were cleared. 
There is strong evidence to show that the fly had become eradicated 
in a large area of forest, in which the game had become reduced by 
persistent hunting, before it had been cleared away by the spread of 
civilisation. The author brings forward certain information which, he 
believes, establishes firmly that, (1) there was a notable reduction of fly 
in the basin of the Suri-suri, Umswezwe, and Shangari Rivers between 
the years 1908 and 1913 ; (2) there was a coincident reduction of large 
game; (3) a considerable area surrounding the upper portions of the 
three rivers mentioned still remained virgin forest as late as 1913. 

In 1914 transport oxen engaged in the work of clearing the forest 
contracted trypanosomiasis in the proportion of nearly 25 per cent., 
but inasmuch as heavy losses from trypanosomiasis have occurred of 
recent years amongst cattle living outside the known fly areas these 
figures by no means suggest any great abundance of tsetse at the 
period involved. A few fly were found in 1914 to the south-west of 
the cleared area, associated with the Nswumzwe River but. in June of 
that year the author encountered only a single specimen when looking 
for fly in the locality. The scattered remnants of the fly apparently 
died out in a comparatively short time and no cases of trypanosomiasis 
associated with the Suri-suri area have been recorded since 1916. 
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(6) Melsetter Border Belt, lying almost entirely in Portuguese 
East Africa but affecting certain farms on the eastern border of the 
Melsetter District. Since 1914 cattle on these farms have become 
infected with trypanosomiasis during the summer months. The 
species of fly implicated is not Glossina morsitans but G. brevipalpis 
Newst. - and G. paUidipes Austen. These two species are inter¬ 
mingled in the strip of country lying across the border from the affected 
farms. The situation in the Melsetter District is probably unique, and 
constitutes an instance where a very considerable degree of settlement 
and development lies immediately adjacent to practically primitive 
conditions across a boundary which is both political and natural. 
Experience indicates that the cattle on the Rhodesian side are only 
subject to infection during the wet season and the flies therefore 
probably extend their range at this season as also do G. morsitans. 
Practically all cases are traceable to stock having been in contact with 
the forest during the wet season. They appear to graze on its out¬ 
skirts with impunity in the winter. No specimens of tsetse have as 
yet been taken within the Rhodesian border in this region, and the 
flies in 1917 were present only in small numbers in the neighbourhood 
of the border on the Mozambique side. There is reason to think that 
in Melsetter, as elsewhere, some agency other than tsetse may serve to 
transmit the infection from an infected beast to others herded in its 
vicinity. 

Breeding haunts of Glossina morsitans. —The vast bulk of the 
forest in Southern Rhodesia consists of three species of Brachystegia 
producing the type of forest known to the Matabele as “ Gusu ” and 
the well-known “ Mopani.” The trees in the Gusu forest generally 
appear to become leafless all over the Territory at about the same 
time of the year, viz., late in July. In many places, as at Salisbury, the 
new leaves appear again almost immediately and if this were the case 
everywhere no marked seasonal change in the distribution of the fly 
in Gusu country would presumably take place. In all the fly country 
known to the author, however, the forest does not as a rule come into 
leaf again until the middle of November or later, being evidently 
dependent upon, to some extent, the commencement of the heavy 
rains. The habit of the Gusu forest varies considerably with the soil 
and subterranean water supply. Mopani forest, however, is never 
noticed in foliage between the end of July and the beginning or middle 
of November. During the leafless period tsetse congregates in those 
parts of the fly belt where there are evergreen trees, such as I icus, 
Acacia, Parinarium mobola, Diospyros mashuna, Kigdia pinnata, etc., 
which grow on the banks of watercourses, the edges of vleis even though 
these dry up on the surface during the diy season, and sometimes on 
ant heaps. The concentration of the fly from August to November 
and its general distribution during the wet season and the first half of 
the winter render observations bearing on the question of its most 
prolific breeding season very difficult. There is a general opinion that 
the fly is most abundant in October and November and it is certainly 
most in evidence during these two months, but being much more 
widely scattered at most other times it is difficult to draw comparisons. 
Nevertheless information of great value would have been obtained if 
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it were definitely established that the hot months preceding the rains 
are of the greatest importance to the welfare of the fly. 

The author next dwells upon the transmission of Trypanosoma 
pecorum in the absence of tsetse, the relation between G. morsitans 
and big game, the expansion of fly belts, and the manner in which fly 
belts extend. There appears to be conclusive evidence that trypano¬ 
somiasis in cattle due to T. pecorum has actually been spread in 
Rhodesia, particularly in the Hartley District, in the absence of 
Olossina. 

The case for the vital association of G. morsitans with the larger 
mammals appears to the author to be extremely strong, in South 
Africa at least, and the evidence brought forward in opposition com¬ 
paratively insignificant. There appears to be no direct evidence at 
all that morsitans feeds to any great extent on the smaller mammals 
under natural conditions, and the failure to find trypanosomes in the 
blood of such mammals by Montgomery and Kinghorn and the Royal 
Commission in Nyasaland constitutes direct evidence to the contrary. 
Whatever may be the truth concerning the vital dependence of morsi¬ 
tans upon the mammals in all areas, the author states, there is every 
reason to believe that the fly feeds upon them by preference and 
thrives best in their presence, and apart from any other consideration 
this constitutes a powerful argument for the suppression of the larger 
game animals, which are, in any case, bad neighbours to farmers 
and stockowners. The author was able to obtain records with regard 
to the rainfall in South Africa during the year of the rinderpest epizootic 
of the 90’s and of the few years preceding it. It would appear from 
these records that there was nothing abnormal in the climatic con¬ 
ditions during the period which saw the disappearance of the tsetse fly. 
The author attributes the fact that tsetse remains confined within 
certain limits (although the surrounding country may be just as 
or even more, favourable to the pest) to the possession of a definite 
instinct to avoid wandering. The fly, moreover, shows a remarkable 
lack of adaptability and appears guided mainly by parental experience. 
It thus develops a strong instinct against wandering which functions 
whether the surrounding country be favourable or not. 

According to the author’s observations in Southern Rhodesia the 
advance of the fly does not take the form of disconnected offshoots 
at a distance from the main belt but the whole movement is analogous 
to a rising flood flowing along favourable channels and gradually 
extending the flooded area. When the line of advance is interrupted 
in regard to permanent shade as in crossing a watershed the movement 
is confined to the wet season. Large numbers of flies are necessary 
at the previous dry season limit before a moderately wide region 
affording only summer shade can be crossed. The fly again only 
spreads in the presence of considerable quantities of the larger mammals. 

It is then suggested that the clearing of a comparatively narrow 
strip of forest might serve to check the advance of the fly notwith¬ 
standing the fact that the males would constantly be carried across to 
the other side. The cost and maintenance of such a clearing would be 
prohibitive on a great scale but by taking advantage of local conditions 
it might prove practicable to check the advance of a belt in some 
particular direction. An experiment of this nature was actually 
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commenced on the south-western extremity of the Sebungwe belt in 
October 1918, but had to be abandoned temporarily owing to the 
influenza epidemic. 

Seroent (Et.). i. Influence du froid sur led6veloppement do Plasmodium 
reliclum chez le moustlque. — Bull. Soc. Path. Exot ., 1919. April. 
Vol. 12. No. 4. pp. 174-176. 

-. ii. Le Plasmodium reliclum, agent pathogdne du paludisme 

des oiseaux, ne donne pas une maladie mortelle au moustlque 
transmetteur.— Void. Nov. No. 9. pp. 601-603. 

-. iii. Dans le paludisme des oiseaux (dfl au Prot cosoma), 11 n’y 

a pas de parallelisms entre Tinfection sanguine de I’olseau et 
I’infection consecutive du moustlque containing par Tolseau.— 
Ibid. pp. 603-605. With 1 text-fig. 

i. The optimum temperature for the development of Plasmodium in 
the gnat is somewhere between -f 20° and +30° C. Experiments were 
made in order to ascertain what degree of cold produced a sterilising 
effect, especially during the first few hours after an infective bite, upon 
the ookinete, which is obviously more fragile than the zygote, the 
encysted resistant form. From these observations it was found that a 
temperature of -4-12° C. maintained for a period of six hours after the 
infective bite did not prevent the infection of the insect with the 
parasite. From the sixth hour onwards the organism, however, was 
liable to be sterilised by this temperature of +12° C. The extreme 
limit of resistance was about three days. The effect of cold is always 
directly proportional to the length of time it is maintained. This 
sterilising effect of cold may be manifested also after the gnat has 
been kept for the first 15 hours after the bite at the optimum 
temperature (+20° to +30° C), and even upon the sporozoite after it 
has reached the salivary glands. 

ii. Several hundred cases of massive infection of gnats (Culex) with 
Plasmodium reliclum were observed. Each gnat harboured at least 
100 zygotes that had arrived at their maximum degree of development. 
These gnats never appeared to become affected with a higher mortality 
rate than control gnats (that is gnats containing only a few zygotes or 
clean gnats that had not been nourished upon Plasmodium blood). 
Several hundred slightly infected gnats and several millions of clean 
gnats were placed in the same conditions, in similar cages and submitted 
to the same temperature, moisture, and food conditions. The observa¬ 
tions were also made during various seasons and with virus obtained 
from several sources. The accomplishment of the life cycle of the 
bird malaria parasite in the gnat does not therefore appear to produce 
any ill effects upon the insect itself. 

iii. The author has already shown that in bird malaria there occurs 
after an incubation period of from three to ten days a severe blood 
invasion during the course of which the parasites remain very 
numerous for about a week. If the bird survives they rapidly 
(i.e., in 3-6 days) become very rare. A few irregular increases in 
numbers occur during the next few weeks before definite recovery 
or a latent infection producing a relative immunity in the absence of 
visible parasites in the peripheral blood take place. Whilst the acute 
stage lasts blood parasites in various degrees of development may be 
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seen and gametes are very numerous—several may be seen within each 
field of the microscope. Gnats fed upon this severely infected blood 
become intensely infected ; 103 gnats showed 3,714 zygotes, i.e., each 
gnat showed on an average 36'05 zygotes. If the insects are fed upon 
the blood of a bird a few days after the acute stage when the gametes 
are very rare (i.e., about the 2nd or 3rd week after the appearance of 
the parasites) the number of zygotes that can be subsequently obtained 
from each insect is quite out of proportion to the number of gametes 
observed on microscopic examination of the blood. 98 gnats showed 
1,394 zygotes, i.e., each gnat showed 14 2 zygotes. 

During the sixth and seventh week after the acute stage the blood 
parasites in the bird are extremely rare or may not be found at all 
even after very careful examination. Nevertheless 30 gnats fed on 
such a blood gave rise to 13 zygotes, i.e., each gnat showed on an 
average O'43 zygote. 

It is therefore concluded that in bird malaria the blood remains 
very infective for the insect during the fortnight which follows upon 
the acute stage in spite of the poverty in numbers of the parasites in 
the blood during this period. 

Brug (S. L.). Quelques notes snr les protozoaires, parasites intestinaux 
de Phomme et des animaux. il. Entamoeba cuniculi. — Bull. 
Soc. Path. Exot. 1919. Nov. Vol. 12. No. 9. pp. 631-632. 

In the faeces of . an imported Australian rabbit the author found 
besides a number of oocysts of coccidia a fairly considerable number 
Of cysts bearing a strong resemblance to those of Entamoeba coli of 
man. These cysts were nearly all quite spherical in shape although a 
few were oval, and they varied in diameter from 8'8 to 18'4/t, usually 
12-15/i. 

In the fresh state the cysts showed a highly refractile envelope 
surrounding a clear cytoplasm without inclusions or vacuoles, and in 
which the nuclei were easily visible. Each cyst contained eight nuclei. 
In preparations stained with iron haematoxylin'many cysts did not 
stain at all whilst others were well-stained. The cyst envelope was 
double-contoured. The chromatin in the nuclei was for the most part 
collected in three or four small masses which were adherent to the wall 
of the nucleus; a small central karyosome could be seen in some 
nuclei. The rabbit was given a dose of castor oil in the hope of ob¬ 
taining the motile stages in the faeces, but without result. The cysts 
were found for a few days in the faeces after they had been first dis¬ 
covered but in diminishing numbers; subsequently, they were no 
longer found. 

The cysts showed a most complete resemblance to those of E. coli. 
Meanwhile, the author provisionally suggests the name Entamoeba 
cuniculi for the rabbit parasite. 

Bauche (J.) & Motais (F.). Sur un nouveau cas de dysenteric 
amibienne du chien. [A Fresh Case of Amoebic Dysentery in a 
Dog.]— Bull. Soc. Path. Exot. 1920. March. Vol. 13. No. 3. 
pp. 161-165. 

Intestinal amoebiasis in the dog was described for the first time 
by Kartulis in 1891. This author observed an Irish terrier affected 
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with dysentery similar to human amoebic dysentery and in the mucous 
bloody faeces amoebae were found almost in pure culture. After death 
of the animal the parasites were found in the intestinal ulcers and 
were identical in appearance with the amoebae of human tropical 
dysentery. Recently, Ware described eight cases of this disease in 
Madras among imported dogs [see this Bulletin , 1916, Vol. 5, No. 3, 
p. 172]. [See also Darling, on amoebic dysentery in the dog in the 
Panama Canal zone.— Ibid. p. 89.] 

The author’s case occurred in a pointer bitch 4J years old which had 
arrived in French Indo-China a fortnight previously. Three days after 
having been admitted under the author’s observation the bitch showed 
loss of appetite, quite marked general symptoms, and very frequently 
passed faeces composed almost entirely of blood and mucus shreds. 
When examined under the microscope, the faeces appeared to contain : 
—(1) Large numbers of red and white blood corpuscles. (2) Numerous 
flagellates resembling the human flagellates (Tetramitus or Tricho¬ 
monas). (3) Numerous very motile amoebae with a distinctly differ¬ 
entiated and refractile ectoplasm throwing out pseudopodia with 
rapidity and with an excentrally placed nucleus. 1 hey were of about 
the same size as the amoeba of human dysentery (25 to 30 p.) and stufled 
with bacteria and blood corpuscles. After staining with iron haema- 
toxylin the parasites were found to contain vacuoles of unequal size and 
to be provided with an excentrally placed nucleus. (4) Eggs of Spir- 
oplera sanguinolenta. On the following day the bitch was injected 
subcutaneously with 5 centigrammes of emetine and on the next day the 
symptoms were quite appreciably alleviated, the appetite returned, and 
the number of bloody mucous evacuations diminished. On microscopic 
examination flagellates were seen but no amoebae. Thenceforward 
up to the ninth day after the first symptoms the amoebae were absent 
from the faeces and the general condition appeared to be satisfactory. 
On the 10th day, however, a few amoebae again made their appearance 
in the faeces and could be seen up to the 18th day, but the bitch was 
then given a further injection with 5 centigrammes of emetine. This 
brought about a marked diminution in the number of the amoebae 
(only one or two could be seen in each preparation). The animal 
became weaker and subsequently vomited but showed no appreciable 
fever. On the 22nd day a further injection of 4 centigrammes of 
emetine was given, which was followed by frequent vomiting and 
general weakness. The animal succumbed on the 26th day after 
having shown fever during the preceding day. 

On post-mortem examination tumours caused by Spiroptera were 
found, one in the stomach and one in the oesophagus, together with 
dysenteric lesions in the form of discrete ulcers in the large intestine. 
Sections of these ulcers showed necrosis affecting the mucous membrane 
and sub-mucous coat but the lesion contained no amoebae. It is men¬ 
tioned as probable that death was caused by the injection of emetine. 

Gauducheau, commenting upon this paper, states that in 1913 he 
described a case of very acute dysentery in a young dog. The faeces 
of this animal contained considerable numbers of amoebae of the same 
type as the human parasite but they appeared to be of a somewhat 
smaller diameter than those usually found in man. The animal was 
one of a lot of four young dogs which had been fed upon the faeces of 
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several men affected with dysentery and containing abundant amoebae 
and flagellates. Blood and mucus were passed for four days after 
feeding and after the disease had been in progress for two days the 
animal was killed and about four or five grammes of its intestinal 
mucus were placed in the rectum of another young dog, the rectum 
being sutured in order to prevent expulsion of the material. After an 
incubation period of five days this second dog showed dysentery with 
very rare amoebae and rare flagellates in its faeces. It died after nine 
days from intestinal intussusception. The blood-stained contents 
of the intestine were placed in the rectum of still another young dog. 
Six days later this animal showed marked diarrhoea, but no amoebae 
or flagellates were seen in its faeces and it then recovered. In French 
Indo-China it appears that dogs are much addicted to devouring 
human excreta. 

Kusama (Shigeru), Kasai (Katsuya) & Kobayashi (Rokuzo). The 
Leucocytogregarine of the Wild Rat, with Special Reference to 
its Life-history. —Kitasato Arch. Exper. Med. 1919. Aug. 
Vol. 3. No. 2. pp. 103-122. With 1 coloured plate comprising 
3 figs., & 2 plates comprising 6 figs. 

The above organism is a common protozoan parasite in the 
leucocytes of the rat in many parts of the world, and it appears to 
produce no ill-effect upon its host. Leucocytogregarines have up to 
the present been identified in many other species of animals,—dogs, 
jackals, hyaenas, palm squirrels, cats, hares, mice, Australian bandi¬ 
coot, California ground squirrels, hamsters, marmots, shrew mice, 
rabbits, field voles, and field mice. The investigation of the biology, 
especially the life-cycle of these sporozoan parasites, however, still 
remained far from complete. Christophers (1906) in India found 
that the asexual reproduction of Leucocytozoon canis takes place in 
the bone marrow of the dog, and in the following year he demonstrated 
the sexual cycle of the parasite in the dog tick (Rhipicephalus san¬ 
guineus). In 1908 Miller attributed an outbreak of disease among 
white rats in Washington, U.S.A., to a leucocytogregarine parasite. 
This worker proved that schizogony takes place in the liver of the rat 
and sporogony in the body of the rat mite (Laeleps echidninus, Berlese). 
He concluded that infection was transmitted to the rat by swallowing 
the mite. In 1911 Wenyon claimed to have foimd the large oocyst of 
L. canis in the dog louse. Carini (1910) in Brazil and Fran£a and 
Pinto (1912) in Portugal worked at L. muris and observed that schizo¬ 
gony takes place not only in the liver but also in the lung of the rat. 

Leucocytogregarines are not rare among wild rats in the city of 
Tokio and they are found in from 1 to 2 per cent, of all the common 
three species of wild rat. The parasite was found chiefly in the large 
mononuclear or transitional leucocytes but very rarely in the 
polynuclears. It is situated in the cytoplasm of the leucocyte 
and pushes its nucleus towards one side. Usually only one parasite 
is found in a single leucocyte but occasionally two may be found. Some¬ 
times the parasite was found free-living in the plasma ; and, the free- 
living form might belong to one of two stages, viz., a young motile 
form just liberated in the blood after schizogony had been completed 
in the liver and an immotile adult form freed by the death of the host 
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cell. The free living young gametocyte is an elliptical body exhibiting 
a slow vermicular movement. It measures 6 - 8 by 5* 1 u when contracted 
or 12 0 by 2*0 ,m when elongated. The young gametocyte soon loses 
its motility, becomes larger and more spherical and finally assumes a 
spherical or short elliptical form. The spherical form when stained 
has a diameter of 7 6 to S'b/a and the elliptical one 8'5 to ll'l/i by 
7*6 to 8'5j«. The adult gametocyte is slightly narrower than the 
young one and measures from 7*7 to 10*2/i by 3 4 to 5' 1 m when stained. 
It differs from the young form in that it is surrounded by a thin 
capsule and the nuclear chromatin forms a mass which may exhibit 
a great variety of shapes. The adult form is generally intra-cellular 
but it can occasionally be free-living, and non-motile. The free adult 
gametocyte is in all probability liberated into the plasma by the 
death of the host leucocyte. It was not possible to differentiate 
between male and female forms of gametocyte in the blood. 

Schizogony .—In order to follow the development of the parasite in the 
liver, a number of rats were fed upon mites containing ripe sporozoites, 
and then individual rats were killed off in 6, 12, and 24 hours after 
feeding, daily up to the 17th day, and on the 21st, 24th, 25th, and 
35th days. Blood and liver smears and liver sections were prepared 
from each of these rats; 

It was found that the sporozoite swallowed by the rats made its 
way within 24 hours from the alimentary canal into the liver cells. 
Here it underwent schizogony three times, requiring from 13 to 14 
days to complete the process. The parasite was set free, after 
destruction of the invaded liver cell, as a gametocyte into the 
peripheral circulation. A small number of merozoites, however, invaded 
liver cells to perform a fourth schizogony extending through four 
days from the 14th day to the end of the 17th, and a still smaller number 
of merozoites completed schizogony lasting four days for the fifth time. 
The schizont in the liver when first seen was pear-shaped and measured 
14* 1 bv 5*l/{; a ribbon-shaped nucleus was located at one extremity. 
On the fourth day the schizont had become oval in shape and increased 
in size to 30 to 33« by 24 to 28//. The nuclei had increased from 8 to 
30 in number and were disposed at the poles. The merozoites liberated 
corresponded with the schizonts as first seen in the liver cells. 

Sporogony in the body of the mite .—A large number of normal 
mites removed from normal white rats were collected and stored for 
two days in a glass jar and then an infected white rat was placed among 
them. After feeding for one or two days the rat was removed and a 
normal rat placed in the jar instead, to keep the mites alive. The 
mites were then picked out at intervals and examined in smear and 
section preparations. The normal development of the parasite was 
observed in only 50 out of over 1,000 mites thus examined. 

In from 6 to 12 hours after ingestion the leucocytes were digested 
in the stomach of the mites and the enclosed gametocytes set free. In 
one or two days after infection the free gametocytes were seen to lose 
their cystic covering and each become an elongated motile body. At 
this stage three types of organism could be identified, viz., (1) a slender 
form (14‘0 by 2*6/i), (2) a stout form (10*2 by 5*l/<), and (3) an inter¬ 
mediate sized form (12*0 to 12*8 by 3*4 to 4*2/*). The slender form 
was distinguished by having a nucleus consisting of a dense collection 
of chromatin particles. The nucleus of the stout form on the other 
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hand contained loosely arranged chromatin particles. These two 
forms appear to indicate sexual differentiation, for when two gametes 
were observed in conjugation a similar dimorphism was noticeable. 
The slender vermicide would correspond with the microgamete, and 
the stout one the macrogamete. In the stomach contents both 
single and paired elements were found. The microgamete later 
became crescent shaped and partially encircled the macrogamete, 
which became thicker and larger; the two cells then fused 
together. 

Three or four days after infection the two elements thus united to 
form a spheroidal body (lltol2by8to 10//) and the cytoplasm of 
this zygote revealed a meshwork, staining deeply at the periphery ; 
the nucleus containing scattered chromatin particles lay in the 
centre of the cell. The zygote now became a motile ookinete. No 
reduction process in the nuclear substance could be detected. At 
this stage ookinetes measuring 22 by 20// and 44 by 34// could be seen, 
and the cytoplasm of the largest forms stained so deeply as to obscure 
the nucleus. The ookinetes were never detected in the stomach of 
the mite but were always found in the body cavity or between the 
muscle fibres, where they became stationary and formed oocysts. 

The subsequent development of the oocyst was very rapid. Five or 
six days after infection it became a large sphere 70 to 130// in diameter 
consisting of an intensely staining meshwork. The nucleus underwent 
division with the production of 50 to 150 daughter nuclei arranged 
towards the free surface of the cytoplasm. Seven or eight days 
after infection each daughter nucleus surrounded itself with 
a cytoplasmic mass and developed into a sporoblast. The cytoplasm 
of each sporoblast possessed a network containing many non-stained 
large round granules, and the nucleus had a marked nucleolus. 
Nine to ten days after infection the cytoplasm stained more deeply and 
the nucleus divided into 8 to 26 daughter nuclei each of which surrounded 
it,elf with a cytoplasmic mass; the sporoblast thus became converted 
into a sporocyst containing a number of sporozoites. Eleven days 
after infection mature sporocysts were found in groups throughout 
the body cavity of the mite. The fully developed sporozoite measured 
153 to 24 by 3'4 to 51// and was capable of slow movement. When 
stained it was vermicular in shape and the nucleus was placed towards 
one end of the parasite and consisted of chromatin particles arranged 
in the shape of a quadrilateral figure, ribbon, or rosette. 

The authors then quote observations which prove that infection of 
the rat actually takes place by ingestion of the mite and not by means 
of bites from infected mites. Blood from infected rats was found to 
be non-infective when injected into normal susceptible rats. A slight 
infection was detected, however, in animals injected with an emulsion 
made from the liver of infected rats. It would also appear that the 
sporozoite after having reached the stomach of the rat makes its way 
to the liver along the blood stream and not along the lymphatics or 
the bile ducts. Attempts at infecting monkeys, dogs, cats, rabbits, 
guinea-pigs, mice, and field voles by feeding with infected mites 
gave negative results. 

A certain degree of immunity was found to be set up against subse¬ 
quent invasions of the parasite after one attack. This immunity was 
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very noticeable in about one month after the time when the parasites 
could no longer be found in the blood. 

A number of white rats were infected experimentally in order to 
determine the pathogenicity of the parasite. No clinical symptoms 
whatever were set up. However, a very marked leucocytosis was 
always produced. From about the 20th day after infection the leuco¬ 
cytes increased to almost 2| times the number seen in the normal white 
rat. This marked leucocytosis was due to a great increase in the 
large mononuclear and transitional leucocytes while the other varieties 
remained almost normal in number. Thus the two types of leucocytes 
that had undergone an increase were those most frequently invaded by 
the parasite. No other change was seen except a slight enlargement 
of the spleen. 

The parasite was occasionally found phagocyted in the stellate cells 
of the liver, in the reticulo-endothelial cells of the spleen, and very 
rarely in the bone marrow. The authors suggest the name 
Leucocytogregarina innoxia for the parasite. It is probably 
similar to Leucocytozoon ratti Adie, and possesses many points of 
resemblance to Hepatozoon pernieiosum Miller, but differs from the 
last-named in that it produces no ill-effect upon the health of the 
host. 


DISEASES DUE TO METAZOAN PARASITES. 

Aldtce (E.). Microfllariose du cheval en Afrique occidentale francaise 

[Equine Microfilariasis in French West Africa.]— Bee. Mid. Vi!. 

1920. Jan. 15-Feb. 15. Vol. 96. Nos. 1-3. pp. 46-54. 

Cazalbou has described the presence of filarial embryos in the blood 
of the horse, antelope, ox, and ass in the French territories of Upper 
Senegal and Niger. Aldige states that since 1908 he has frequently 
observed specific microfilariae in the blood of the horse, ass. dog, and 
ox. The embryos are found especially at the periphery of prepara¬ 
tions examined either fresh or after fixation. 

When examined in the fresh state between slide and cover glass 
the microfilaria of the horse appears to exhibit extremely active 
wriggling movements, which are sometimes so intense that it cannot 
be distinctly seen, and marked translatory movement. If the cover 
glass is rimmed with vaseline feeble movements can be seen 24 hours 
after the blood has been taken. After death the organisms are very 
variably disposed. 

The parasite is unsheathed, and small but rather irregular in 
size. After fixation and staining it measures from 120 to 175// (average 
about 140-150//) by 4'5 to 5//, and these variations may be observed 
in specimens examined in one smear. As in other microfilariae a 
nucleated column and a number of clear spots can be recognised within 
the outer musculo-cutaneous layer. The nucleated column occupies 
the whole thickness of the parasite and is composed of a number of 
irregularly shaped and disposed elements more or less adherent to 
each other and at places enclosing a clear space. At the cephalic 
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extremity it divides into two columns often of unequal length (1 to 3/*) 
which almost touch the cuticle. At the caudal extremity the column 
reaches the extreme end and its constituent elements diminish in size 
but increase in length gradually as they approach this extremity. 

There appear to be three clear spots constantly present, viz., a 
cephalic spot, a V-shaped spot, and a caudal spot. The cephalic spot 
is enclosed by the cuticle and the bifurcated anterior portion of the 
nucleated column. The V-shaped spot, which is situated at the 
end of the anterior third of the body, forms a sort of refractile triangle 
with its base adjacent to one side of the body and its summit touching 
more or less the opposite wall. The caudal spot, which is the largest, 
measuring from 5 to 6/* in length, is elongated oval in shape, its longest 
diameter running parallel to the longitudinal axis of the embryo 
and it occupies the greater part of even the whole of the breadth of the 
body. There are other small spots of irregular occurrence ; the most 
commonly seen appears to correspond with the oblique spot of the 
human microfilariae and it is seen at a distance of about 15/* anterior 
to the V-shaped spot. Another small spot of variable shape is some¬ 
times seen towards the middle of the body. Besides, the nucleated 
column sometimes presents one or two interruptions in its continuity 
in its caudal portion. Depending upon the size of the microfilariae, 
the oblique spot is situated at from 20 to 30/*, the V-shaped spot at 
35 to 65/*, and the caudal spot at 90 to 130/*, from the oral extremity. 

The organisms exhibit no periodicity. They were found at all 
hours of the day and night in severely infected animals. 

The embryos were frequently observed in the blood of horses bom and 
bred in Guinea and in Senegal or recently imported into these Colonies 
from Upper Senegal and Niger. Statistics gathered by the author 
showed that the parasite was distributed throughout Guinea and 
Senegal and very probably also throughout Upper Senegal and Niger. 

.Probably the parasite would be found in all those parts of French 
West Africa infested with mosquitoes. The adult form was not 
discovered. Two mares which had shown the embryos in their blood 
and had subsequently succumbed to trypanosomiasis did not reveal 
the adult filaria post-mortem. The number of embryos observed 
in a drop of blood taken from the ear varied considerably. It was 
sometimes necessary to examine two or three preparations before one 
specimen could be discovered. As a rule they were somewhat rare, 
amounting to one or two in a preparation ; but, as many as 10 to 20 
were discovered in some preparations. 

The presence of the embryos in the circulatory system does not give 
rise to any serious symptoms of disease. The author gives details 
regarding seven cases. Often they were found in the blood of animals 
in apparently good condition, but they were also found in animals 
that were debilitated or had become affected with a prevailing local 
disease. Frequently the presence of the parasites was associated with 
trypanosomiasis, especially in Guinea and Senegal (T. dimorphon 
trypanosomiasis). In horses not affected with trypanosomiasis the 
presence of the embryos, when they were few in number, is not revealed 
by any manifest symptom. But, the author asserts that in cases of 
this kind petechiae can almost always be seen on the conjunctival 
mucous membrane. These petechiae were seen in such horses in 

(676) c 
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certain districts where trypanosomiasis did not exist. In all animals 
affected, whether to a small or very large degree, a distinct eosinophilia 
can be noted (amounting to 7-9 per cent., whereas in the normal 
horse only 4-7 per cent, of the leucocytes are eosinophiles); in trypano¬ 
somiasis the eosinophile content is diminished. 

When the embryos are numerous they are capable of setting up a 
poor general condition and external local lesions—symptoms which 
are analogous to those seen in the chronic forms of trypanosomiasis, 
but of slower development. One may thus observe in an affected 
animal progressive anaemia accompanied by loss of condition. There 
are no marked febrile crises similar to those seen in trypanosomiasis 
and the temperature remains almost always normal. The appetite 
is maintained, there is no paresis of the hind quarters, or locomotory 
derangement. Local lesions took the form most frequently of pete- 
chiae on the conjunctiva and often of oedematous swellings of the 
dependant parts—under the breast and abdomen—hot and painful 
swelling of the extremities of the limbs, usually the hind limbs, with 
resulting formation of abscesses on the lymphatic vessels. In one case 
a horse was seen affected with a number of quickly disappearing hot 
painful firm swellings. Various forms of dermatitis were also seen 
such as ulcerating sores, pustular eruption on the cannons similar 
to that seen in grease, together with cracked heels and sloughing 
of the coronary band (one case), and localised or generalised cutaneous 
eruptions resembling urticaria. 

The oedematous swellings, abscesses on the lymphatics of the limbs, 
and the eruptions were seen on horses infested only with microfilariae, 
but they were also seen on others infected simultaneously with 
T. dimorphon and Oxyuris worms and it would be difficult in these 
cases to assign the symptoms to any one of the parasites. Contrary 
to what has been stated by PIscaud the author maintains that oede¬ 
matous swellings are frequently seen in horses affected with T. dimor¬ 
phon, but these swellings are less persistent, more doughy, and less hot * 
and painful, especially on the limbs, than those which seem to be due 
to the microfilaria, while abscesses on the lymphatics and the cutaneous 
lesions were never seen in trypanosomiasis. An oedematous swelling 
of the synovial sheaths is extremely common in West Africa and is 
seen in animals infected or non-infected with trypanosomiasis ; it 
was also seen in animals affected with filariasis. In a case where it is 
doubtful whether the disease is trypanosomiasis or filariasis one 
may, after making a microscopic examination, have to resort to 
inoculation of experimental animals, such as the goat and sheep, which 
are susceptible to T. cazalboui, in order to eliminate trypanosomiasis 
and assign the disease wholly to microfilariae. In cases where simple 
microscopic examination of blood for the embryos has proved negative 
it may be necessary to examine for them after centrifuging about 
10 c.c. of the blood. 

Treatment.—The various products utilised in the treatment of 
trypanosomiasis were studied. Precipitated orpiment administered 
in increasing doses of from 10 to 30 grammes, in two series of tests, 
did not bring about the disappearance of the parasites, or a diminution 
in their number, or any abatement in the symptoms. Atoxyl, try- 
panblue, trypan-red, and a combined atoxyl-orpiment treatment 
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likewise gave negative results. The atoxyl was injected subcutaneously 
in doses of 2*5 grammes for fear of accident. 

Tartar emetic appeared to give decidedly superior results. The 
author gives details of five cases treated with this drug ; in three cases 
the microfilariae were present alone, in two cases it was associated 
with T. dimorphon ; three subjects were infested with Oxyuris. It 
would appear that affected animals can be injected without danger 
every second day with a dose not exceeding 1*2 to P4 grammes 
(according to the size of the horse). It is recommended to test the 
susceptibility of the animal to the drug by a preliminary injection 
of from O’5 to 06 gramme. After repeating the injections from four 
to 12 times, the embryos were completely destroyed and did not 
recur, while the local and general symptoms gradually disappeared. 
One or two injections only of the drug, however, did not produce any 
good effect. 


Treadoold (C. H.). On a Filaria, Loa papionis n. sp., Parasitic in 
Papio cynocephalus. — Parasitology. 1920. March. Vol. 12. No. 
2. pp. 113-135. With 1 coloured plate comprising 7 figs. & 
1 plate comprising 3 figs. 

In this paper Treadgold gives a very full description of a micro¬ 
filaria seen in the blood of the yellow baboon (Papio cynocephalus). 
Before the war these animals were imported in considerable numbers 
by Dr. L. C. Qu£ry, of Paris, who organised their capture by native 
hunters in the interior of French Guinea and their shipment from the 
port of Conakry. On arrival in Paris they were utilised by him for the 
production of his anti-syphilitic serum. The larval and adult forms 
of a filaria belonging to the genus Loa were identified in a certain 
proportion of the animals and the problem as to their identity or 
otherwise with the human parasite Loa (Microfilaria) loa investigated. 
The principal differences between the human and the baboon parasite 
are given in the following table :— 


Summary of chief differences between Loa loa and L. papionis. 

I. The adults. 

External measurements in mm. 

_ 6 _ _ 9 _ 

Length Maximum breadth Length Maximum breadth 
L. loa (Penel’s figures, 1904) 25-34 0-273—0-43 45-63 0-38—0-49 

L. papionis .. .. 27-33 0-4—0-5 63-83 0-55—0 7 


Maximum thickness of cuticle in microns. 

3 9 

L. ha Loose (1904) 9-12 .. 9-12 

L. papionis 10-12 .. 16-20 


Breadth of lateral bands in microns. 


Breadth of lateral 
band at base of 
cephalic cone 

L. loa (Looss’s I £ 9 

figures, 1904) .. 19 9 

T __.• • I 3 20-35 

L. paptoms .. { ? 40 _ 6 0 

(«76) 


Breadth of short 
distance behind base 


10—15 

20—34 


Breadth at termina¬ 
tion of oesophagus. 


63 

90 

50—60 

80—100 


C2 
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II. The Larvae. 

Sheath 

Measurements in microns 
(Fresh material) 

Shape 

Subcuticular cells 

Central viscus 

Periodicity 

The following comparison of the principal biological phenomena of 
the human and baboon parasites is made. 

“ A short account of Loa loa . This parasite has been known in equatorial 
Africa for hundreds of years. The adult worm is usually found under the 
skin, where its presence may give rise to localised and temporary oedemas— 
the so-called 4 Calabar swellings *; it is sometimes met with in the eye—more 
especially under the conjunctiva-—and in these situations is also liable to 
cause local symptoms. After the death of the host it is usually met with 
under the skin, but has been occasionally discovered in the pericardial and 
peritoneal cavities ; its presence in the cranial cavity has also been reported 
by Brunetiere (1913) who suggests the possibility of its having been the 
exciting cause of an attack of hemiplegia. Infection in man is usually 
associated with a considerable degree of eosinophilia, 40 to 50 per cent, of 
eosinophiles being quite common. As a rule, the larvae are only found 
in the peripheral circulation during the daytime, but this diurnal periodi¬ 
city may be lost under certain abnormal conditions. Three to four years 
are supposed to elapse between infection and the appearance of the larvae 
in the blood of the definitive host. The larvae have been shown by Leiper 
(1912) to undergo a further stage of development in the salivary glands 
of certain West African tabanid flies belonging to the genus Chrysops; 
these flies bite exclusively during the daytime. 

“ The distribution of Loa papionis in P. cynocephahis. Adult L. papionis 
were found in ten out of 55 autopsies. Their favourite haunts 
were the subcutaneous tissues overlying the serratus magnus, the trapezius 
and the upper part of the latissimus dorsi muscles, together with the 
axillary folds and the region of the neck ; I seldom noticed them in the 
inguinal or public regions or under the skin of the limbs, and never succeeded 
in finding them either in or near the eyes or in the serous cavities. How¬ 
ever M. Biuck, who had previously performed several hundred autopsies 
on these animals with a view to excluding the presence of tuberculosis, 
etc., showed me the parasites he had found and gave me the filariae for 
identification. Six out of the seven were Loas ; three of them were found 
in the subcutaneous tissues, while the remaining three came from the 
pericardium, the peritoneal cavity and the upper surface of the diaphragm 
respectively ; the seventh was found between the layers of the mesentery 
and did not belong to the genus Loa. 

The distribution of Microloa papionis. —When larvae were discovered 
in the peripheral circulation of the host during life, they were invariably 
present at night; they were less numerous or absent in the daytime. 

In five animals in which the peripheral blood had been examined 
with negative results during life, larvae were found in the hearts 
blood at the autopsy. 

In another case, no larvae were found either during life or at the 
autopsy ; nevertheless Dr. QtjIsry exposed an adult Loa under the skin 
of the neck when bleeding the animal, while two more were found at 
the autopsy after a prolonged search. No larvae were discovered in 
citrated and centrifuged blood from the heart and carotid artery, and 
smears made from the lungs and other organs were also negative. 
The worms proved on examination to be full grown but unimpregnated 


Mieroloa loa. Microloa papionis 

Present Usually absent 

210-280 X 7-7*5 Low (1911) 270-330 X 6*5-7 

— Posterior extremity rather 

more pointed 
numerous Scanty 

Seldom seen Frequently present 

Diurnal No diurnal periodicity 
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females. These facts are interesting in that they possibly explain a 
point raised by Low (1913) as to the “ occasional absence of larvae from 
human blood in cases where adult females are known to be present in 
the tissues.” 

At the autopsy, the larvae were chiefly concentrated in the heart, 
lungs and large pulmonary vessels : it is possible, however, that the 
preliminary bleeding of the host affected their distribution to some 
extent. In the two animals in which a careful search was made, the 
distribution of the larvae was identical; on the whole they were most 
numerous in blood from the heart. 

The microfilariae were found in the blood of 13 out of 55 baboons 
examined. 

Summary.—“ Papio cynocephalus from French Guinea frequently 
harbours Loa papionis n. sp. The intermediate host is unknown. The 
larvae, in contradistinction to those of the human parasite Loa loa, show no 
diurnal periodicity. 

“ The occurrence of bacterial disease in adult L. papionis would seem 
to be a novelty ; at any rate I could find no mention of diseased filariae . 
m the literature. 

“ In so far as the biology of Microloa loa is concerned, I am inclined 
to doubt the correctness of the opinions expressed by Rodenwalt and 
Ftlllebom concerning the structures they term ‘ executory and genital 
cells ’: the current hypotheses concerning the significance of these struc¬ 
tures and of the ‘ central viscus ’ clearly need revision. Manspn’s ‘ buccal 
apparatus ’ would seem to be nothing more than an optical illusion, while 
the ' neck ’ or ‘ shoulder ’ described by the older observers as existing in 
adult L. loa after fixation, was evidently due to imperfect technique. 

“ I have drawn attention to the desirability of standardising the techni¬ 
calities which are such essential preliminaries to the accurate mensuration 
of microfilariae, and have suggested a method which has certain advantages 
over those at present in use. 

“ Concerning the pathology of Loa infeotion, evidence both of the 
traumatic and toxic action of L. papionis on baboons, was obtained; 
moreover, these parasites seemed definitely toxic for guinea-pigs, although 
the single experiment performed needs confirmation. The available 
evidence favours the supposition that adult baboons from an infected 
area possess a high degree of immunity both against L. papionis toxaemia 
and against reinfection by these parasites ; but whether tneir serum is of 
therapeutic value for human beings infected with L. loa requires further 
investigation.” 

Boulenger (Charles L.). i. Sclerostomes of the Donkey in Zanzibar 
and East Africa. — Parasitology. 1920. Jan. Vol. 12. No. 1. 
pp. .27-32. With 5 text-figs. 

-. ii. On some Nematode Parasites of the Zebra. — Ibid. 1920. 

March. Vol. 12. No. 2. pp. 98-107. With 7 text-figs. 

i. Two collections of helminths were received for study by the 
author, each of which included a number of nematodes from the 
donkey. The first of these collections was obtained from Aders 
(W. M.), Economic Biologist of the Zanzibar Government, and the 
second from Montgomery (R. E.), late of the Veterinary Pathological 
Laboratory, Nairobi, British East Africa. 

Nine species were observed including two hitherto undescribed :— 

1. Strongylus vulgaris (Looss). 

2. Strongylus edentatus (Looss). 

3. Strongylus asini, sp. n. 

4. Triodontophorus intermedius Sweet. 
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5. Cylicostomum auriculatum (Loose). 

6. Cylicostomum coronatum (Loose). 

7. Cylicostomum, bicoronatum (Looss). 

8. Cylicostomum alveatum (Looss). 

9. Cylicostomum adersi sp. n. 

The worms numbered 1 to 3 were found in both collections, Nos. 4 to 8 
were found in the East African collection only, while No. 9 was found 
in the Zanzibar collection only. 

The newly-described species Strongylus asini was found in a cyst 
of the liver and in the caecum of the donkey from Zanzibar, and in 
the caecum of the donkey from Nairobi. The species was a large 
form, 18 to 42 mm. long by 1‘8 to 2‘5 mm. in maximum breadth and it 
seems to occupy a position intermediate between Strongylus equinus 
(Looss) and S. edentatus (Looss). The rays of the bursa were similar 
to those of the latter species, i.e., they were more slender than those 
of S. equinus. The branches of the posterior rays differed from those 
of the other species in that the inner dorsal branch was simple and the 
external branch divided, that is, the converse of the arrangement 
prevailing in the genus. 

Cylicostomum adersi, represented by a single male specimen onlv, 
found in the caecum of a donkey from Zanzibar, appeared to be closely 
allied to C. insigne, but was distinguishable from this worm by the 
character of its genital appendages, by the number and shape of the 
leaves of the internal leaf-crown and the presence of a highly chitinized 
oesophageal funnel. 

ii. The zebra worms examined by the author formed part of a collection 
of helminths forwarded by Montgomery (R. E.), from British East 
Africa. Although the specimens were not numerous they included 
representatives of eight species, three hitherto undescribed, one of 
which is taken as the type of a new genus : 

1. Strongylus vulgaris (Looss, 1900). 

2. Cylindropharynx brevicauda Leiper, 1911. 

3. Cylindropharynx longicauda Leiper, 1911. 

4. Cylicostomum minutum Yorke & Macfie, 1918. 

5. Cylicostomum zcbrae sp. n. 

6. Cylicostomum montgomeryi sp. n. 

7. Triodontophorus serratus (Looss, 1900). 

8. Craterostomum tenuicauda gen. et sp. n. 

The species numbered 1,4 and 7 are also parasites of the domesticated 
equines. It was pointed out by Leiper, (1911), that the nematodes 
parasitic in the zebra consist of a number of species which also occur 
in the domesticated equines besides others peculiar to the zebra itself. 
It is stated that among the bursate forms of the latter perhaps the 
most interesting are those which Leiper includes in the genus Cylin¬ 
dropharynx. 

Both the known species of this genus were found in the collection 
received from Montgomery ; besides describing two new species of 
Cvlicostominae the author somewhat amplifies Leiper’s descriptions 
of these species. 

The genus Craterostomum with C. tenuicauda as type species is said 
to be closely allied to Triodontophorus Looss, differing from this 
genus by the absence of teeth projecting into the mouth-capsule. 
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The type specimens, which consisted of three females only, were small 
rather robust worms 4 to 5*5 mm. in length and nearly '4 mm. in 
maximum breadth, but reduced to *28 to *32 mm. at the level of the 
termination of the oesophagus. 

Cylicoslomum zebrae from its morphological characters falls into 
the group of species which includes C. auriculatum Looss, C. eUmgatum 
Loo8s, and C. insigne Boulenger, agreeing with these in the general 
formation of the head and in the structure of the male bursa and its 
appendages. It differs chiefly from these species in the shape of its 
oesophagus, which has an enlarged anterior extremity and in the 
greater development of the oesophageal funnel. 

Cylicostomum montgomeryi differs from all other known species of 
Cylicostomum with the exception of C. falciferum (Cobbold, 1882) in 
the structure of its mouth capsule, which is characterised by its peculiar 
bi-lateral symmetry, its dorsal and ventral walls being considerably 
higher than the lateral walls ; this absence of radial symmetry makes 
an optical section of the head in a lateral view present a totally different 
appearance to that viewed dorso-ventrally. It is pointed out that 
C. falciferum, a parasite of the elephant, has now been placed in a 
separate genus Murshidia Lane, 1914; the bi-lateral symmetry in 
this species extends to the elements of the leaf-crown whereas in 
C. montgomeryi those structures are radially arranged. 


Sheather (A. L.) & Shilston (A. W.). Syngamus laryngeus in Cattle 
and Buffaloes in India. — Agric. Res. Inst., Pusa, Bull. No. 92. 
1920. 8 pp. With 8 plates comprising 28 figs. 1920. Calcutta : 
Supt. Govt. Ptg., India. [Price As. 6.] 

The only record of a Syngamus in cattle is that of Railliet 
(1899), who described the occurrence of these parasites in cattle in 
Annam. 

It appears that the parasite was identified in cattle in Muktesar in 
1897, but no description of it was published. In 1916 it was observed 
by Shilston and again in 1918 by Sheather in hill bulls and buffaloes 
used for. the production of rinderpest virus and in plains cattle of 
various ages and of both sexes killed in the slaughterhouse at Bareilly. 
The parasites were found in about 13 per cent, of buffaloes and hill 
bulls and 15 per cent, of plains cattle. The maximum number found in 
one animal was 17 in hill bulls, 24 in buffaloes, and 16 in plains 
cattle ; generally, however, only one or two were found. 

In nearly all these animals the parasites were found attached to 
some part of the interior of the larynx. In the first case examined 
symptoms of coughing and loss of condition were noticed for a few 
days. The animal then died suddenly, probably as the result of the 
treatment involved in the manufacture of haemorrhagic septicaemia 
serum, and on post-mortem examination the mucous membrane of 
the pharynx was found to be congested ; adhering to it and the back 
of the soft palate there were about 10 or 12 pairs of worms and a few 
were also found attached to the mucous membrane of the larynx. 
No disturbance in health was noted in any other infected animal 
apart from this special case. Evidence showed that the buffaloes had 



134 


Diseases due to Metazoan Parasites. [June 30, 1920. 


become infected in the plains prior to their admission into the Labora¬ 
tories at Muktesar or Bareilly. Both cattle and buffaloes are affected 
and age does not seem to be a predisposing factor. 

Railliet’s measurements were:—Males 3-3’375 mm. by 360-375/1, 
females 8‘7-9'8 mm. by 550-570//. The authors’ specimens measured : 
males 3-5 mm. by 340-375//, females 7-20 mm. by 450-675//. These 
measurements represent many of the worms discovered in India as being 
at least twice as large as those examined by Railliet. The male was 
of almost uniform thickness throughout its length and it was always 
found attached to the female; the latter attained its maximum 
thickness around the vulva and tapered slightly towards the head and 
the tail; the tail extremity was in the form of a “ sub-acute point.” 

The authors then proceed to describe in detail the morphology of 
the adult parasites and the various points in their description are 
well illustrated by numerous figures. 

Syngamus (S. trachealis) parasites, as is well known, are frequent 
parasites of the respiratory tract of birds and cause the condition 
known as “ gapes ” in fowls. 

Hall (Maurice C.). Studies on Anthelmintics, iv. Experiments 
with Combinations of Oil of Chenopodlum and Chloroform. — Jl. 

American Vet. Med. Assoc., 1919. Oct. Vol. 56. (New Series 
Vol. 9.) No. 1. pp. 59-70. 

- , & Wiodor (Meyer), v. The Administration of Oil of Cheno- 

podium in Soft, or Soluble Elastic, Gelatine Capsules, as compared 
with other Modes of Administration.— Ibid. Nov. No. 2. 
pp. 169-177. 

— •—• & Avery (Lawrence), vi. The Use of Carbon Bisulphid in 
Infestations with Bots, Gastrophilus Spp. — Ibid. Dec. No. 3. 
pp. 265-270. 

— —, vi a Tests of the Administration of Anthelmintics in 
Enteric-coated Soft Gelatine (Soluble Elastic) Capsules.— /bid. 
pp. 310-316. 

—■ —, & Wiodor (Meyer), vii. A Comparison of Castor Oil and other 

Purgatives in Connection with the Administration of some 

Anthelmintics. — Ibid. 1920. Jan. No. 4. pp. 394-399. 

• 

The first three sections of the experimental work upon worm remedies 
performed by Hall and his collaborators have already been extracted 
in this Bulletin [1919, Vol. 7, No. 4, p. 210]. 

iv. The question as to whether a combination of oil of chenopodium 
and chloroform might be a valuable one has previously been discussed 
by Hall and Foster [this Bulletin, 1918, Vol. 6, No. 2, p. 105]. In 
the present paper Hall describes a considerable number of experiments 
upon dogs infested with worms, using combinations of these drugs. 

It was concluded that the best results in the removal of hookworms 
after employing a treatment which involved the administration of 
one dose only was obtained by giving oil of chenopodium in a dose of 
about 0*1 c.c. per kilo body weight. Quantities of the drug as near 
this dosage as possible were given by administering it in 5 or 10 minim 
soft or soluble elastic capsules. The dogs were then immediately 
given 30 c.c. of castor oil containing chloroform, in a dose 
corresponding with 0 - 2 c.c. per kilo body weight of the animal; 
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the chloroform might otherwise be given in hard gelatine capsules. 
The efficiency of this method of treatment appeared to depend upon the 
consecutive action of the drugs, which in a manner resembled treat¬ 
ment by repeated doses, inasmuch as chloroform in castor oil acts 
very rapidly against the worms whilst the chenopodium exerts its 
action only subsequent to its release from the soft capsule after a 
certain interval of time. 

This method of treatment proved to be “ 87'5 per cent, effective ” 
in tests upon 15 dogs, of which 6 had hookworms. It was “ 97 per 
cent, effective ” against ascarids in tests on the same number of dogs, 
of which 9 were infested with these worms. On the other hand, the 
method proved comparatively ineffective against whipworms, which 
necessitated the employment of repeated doses. It was also ineffective 
against tapeworms, but previous work had already shown that neither 
of these drugs can be relied upon to act against these worms. 

Experiments in which dogs were treated with 5 or 10 minims of 
chenopodium in soft capsules at hourly intervals together with 15 c.c. 
of castor oil each time and then given 4 c.c. of chloroform in-15 c.c. 
of castor oil 1 to l£ hours later gave very satisfactory results. The 
method proved “ 91 per cent, effective ” against hookworms in tests 
upon three dogs infested with these worms; it was “ 100 per cent, 
effective ” in tests upon 2 dogs infested with ascarids. 

These results are in accordance with those claimed to have been 
obtained by Schuffner and Verwoort in the treatment of human 
hookworm infestations in Sumatra. They gave three doses of oil of 
chenopodium in 16 minim doses on sugar at hourly intervals and 

2 hours after the last dosing they* gave 17 grammes of castor oil and 

3 grammes of chloroform. Hall’s experimepts are held to indicate that 
there is less danger to the patient when each dose of chenopodium is 
given together with a dose of castor oil. 

The administration of chenopodium and chloroform simultaneously 
by giving a soft capsule containing these two drugs in the proper 
proportion is stated to be unsatisfactory. When given in a single 
dose the combination is not sufficiently effective and in repeated 
doses it is less effective against hookworms, against which the com¬ 
bination is intended, than a single dose in which the chenopodium 
only is administered in the soft capsule. Against whipworms 
the use of repeated doses is accompanied by-an increased efficacy but 
such a method involves a higher degree of injury to the gastro-intestinal 
mucous membrane. 

v. Hall and Wigdor’s numerous experiments on dogs indicated that 
the soft or soluble elastic capsules, which were used as convenient 
receptacles for administering oil of chenopodium, opened in the 
stomach and not in the small intestine of the animals ; the considerable 
efficacy displayed by the oil against ascarids and hookworms when 
administered in this way also lent support to this view; the simultane¬ 
ous administration of purgatives appeared to hasten the rupture of the 
capsules. When purgatives were not given the capsules lay in the 
stomach for up to 1 hour 21 minutes, and they appeared to undergo 
digestion in from 1 to 2 hours. When purgatives were given the 
capsules were partly or completely digested in 30 minutes. Cheno¬ 
podium could be detected in the intestines in 1 hour 30 minutes when 
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purgatives were not given, and in 30 minutes when they were given. 
The increased rapidity with which the capsules became ruptured 
when a purgative was given was probably due to the mechanical 
action of increased peristalsis on the softened moist capsule and 
the increased secretion of digestive fluids. When given in soft 
capsules chenopodium may remain in the stomach for 1 hour 45- 
minutes, when given without purgative, or 2 hours 7 minutes when 
given with a purgative. The drug can be detected in the small intestine 
in 1 hour 4 minutes when given without purgatives, or in 1 hour 30 
minutes when given with purgatives. 

vi. The carbon bisulphide treatment for the removal of bots from 
horses was first proposed by Perroncito and Bosso in 1894, and has 
since been advocated by many writers as the result of clinical observa¬ 
tion. Hall, Smead, and Wolf (1919) published the results of experi¬ 
mental work which confirmed the views held upon the reliability 
of the drug. Further tests are described in this paper which were 
carried out in order to ascertain the m inim um effective dose. It 
appeared that all bots present in the stomach and duodenum could be 
removed by the use of a single dose of 6 drachms. The same result 
could be obtained by the use of repeated doses, viz.,' 2 doses of 4 
drachms each given at an interval of 2 hours, or 3 doses of 3 drachms 
each at 1 hour intervals. Moreover, the carbon bisulphide was observed 
to produce this effect when given without a purgative, or when a 
purgative was given several hours before or after the treatment. 
The administration of a single dose involves the use of a smaller total 
quantity of the drug and a saving of time ; but, the use of repeated 
doses gives one an opportunity to suspend treatment if untoward 
results are evident after giving the first dose. It is thus advisable 
that these doses should not be exceeded. 

When given in 4 or 5 drachm doses the drug was found capable of 
removing all bots of the species Gastropkilus intestinalis from their 
usual seat of attachment in the cardiac portion of the stomach, but 
some or all of those belonging to G. nasalis were left behind. The 
minimum effective dose must therefore be regarded as corresponding 
with those enumerated in the preceding paragraph. 

Linseed oil administered within | hour after the carbon bisulphide 
greatly diminishes the efficacy of the drug against bots and ascarid6. 
The use of linseed oil is therefore not recommended, for while it in no 
wise appears to lessen danger it may sometimes cause super-purgation. 

vi a. Anthelmintics intended to remove worms from the small 
intestine become partly absorbed in passing first through the stomach ; 
systemic effects are thereby produced, a smaller quantity remains 
available for acting directly upon the worms, and the drug reaches the 
intestine diluted with the stomach contents. Some method of enclosing 
the drug so that it is not liberated until it reaches the duodeneum 
is therefore indicated, but in practice the materials used for the manu¬ 
facture of the so-called enteric capsules have not proved altogether 
satisfactory. Such materials, which are said to be comparatively 
insoluble in gastric juice, are talc-shellac, phenyl salicylate, keratin, 
and formalin-hardened gelatine, but there are various objections to 
all of them. In Hall’s experience, talc-shellac coatings will open 
sometimes in the stomach, or sometimes fail to open in the upper 
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portion of the small intestine, while formalin-hardened gelatine gets 
progressively harder with age and ultimately fails to open at all and 
eventually passes unopened right through the digestive tract.* How¬ 
ever, “ tests of soft capsules containing oil of chenopodium and coated 
with the talc-shellac preparation gave entirely satisfactory anthelmintic 
results.” A number of experiments on dogs which lend support to 
this view are described. Reference is made to work performed in the 
same direction by Ziegler (1917), who used hard capsules covered 
with a coating of salol, but Hall refuses to concur with that author’s 
views that the most rational method of administering chenopodium in 
hookworm infestation is by placing it in the “ enteric capsules.” The 
anthelmintic efficacy of the drug given in soft capsules with talc- 
shellac coats was well maintained, especially towards ascarids, but 
even these capsules were sometimes found to pass along as far as the 
ileum without opening. 

vii. Opinions are divided as to which is the best purgative to use 
with oil of chenopodium; the two drugs employed mostly are magnesium 
sulphate or castor oil. The experiments performed by Hall and 
Wigdor showed that castor oil was highly satisfactory. It was 
endowed not only with purgative properties but it also exercised a 
protective action. It was found that the lives of animals that had 
been given lethal doses of oil of chenopodium could be saved if castor 
oil were administered simultaneously or up to 1 hour afterwards. In 
like manner, animals that had been given lethal doses of oleoresin of 
male fern could be saved when castor oil was given with the drug. 

Calomel was also found capable of saving animals that had been 
given lethal doses of male fern. Liquid petroleum (paraffinum liqui- 
dum) was found to afford but little protection against lethal doses of 
chenopodium and diminished the anthelmintic efficacy of the drug. 
Olive oil seemed to retard the passage of the chenopodium from the 
stomach and to increase gastric absorption, while it did not protect 
against lethal doses. The amount of work performed by the authors 
upon magnesium sulphate is not considered sufficiently extensive to 
formulate a definite opinion, but their belief is that it is not well suited 
to dog practice. 

Wislocki (George B.). Observations on Dioetophyme renale in 
Dogs.—J7. Parasit. 1919. Dec. Vol. 6. No. 2. pp. 94-97. 

In 3,200 dogs of all ages, breeds, and sizes, examined post-mortem 
by the author at Washington, D.C., U.S.A., Dioetophyme renale 
(Eustrongylus gigas) was found in 12 (=0*37 per cent.). Five of the 
hosts were males and seven were females. Two of the dogs contained 
more than one worm ; the majority of the worms were females. In 
all infested dogs the worms were found free in the peritoneal cavity and 
only twice was it possible to trace a port of entry, through a partially 
destroyed kidney. The peritoneal lesions were : Constant injury to 
the peritoneum, associated with escape and absorption of blood, 
the irritating effect of the worm’s excreta and ova producing a chronic 
peritonitis. A dirty brown or greenish odourless exudate of a fibrinous 
character was observed in places clinging tenaciously to the roughened 
peritoneal surface. The omentum was often matted together with 
erudate and frequently adhered so intimately to the liver, spleen, 
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pancreas, and intestines that it was difficult to disentangle them. 
The mesenteric, preaortic and mediastinal lymphatic glands were 
enlarged and deeply pigmented. Fibrous scars and adhesions were 
occasionally noted on the spleen and liver. Microscopic examination 
of the thickened omentum or peritoneal surfaces showed them to be 
covered with a cellular exudate composed of polynuclear leucocytes 
and mononuclear cells among which numerous ova were imbedded. 
The ova were slowly disintegrating under the action of one or more 
giant cells, with which each of them was surrounded. The cytoplasm 
of many of the mononuclear cells contained particles of debris and 
pigment. « 

Interest attaches to this parasite on account of its occasional occur¬ 
rence in man. It has been suggested that it probably passes part of 
its life cycle in another host, probably a fish (Balbiani, 1870). The 
worms have also been described in the wolf, martin, mink, seal, and 
other mammals. Geographically, they have an almost universal 
distribution. A summary of the observations made upon this worm 
by other workers is given. 

Musso (L.). Traitement de la gale du dromadaire par le goudron de 

coloquinte (Deuxlime note). [Treatment of Mange in the Drome¬ 
dary by means of Colocynth Tar.]— Bull. Soc. Path. Exot. 1920. 

Jan. 14. Vol. 13. No. 1. pp. 29-34. With 2 text-figs. 

On account of its extreme susceptibility to chills the dromedary 
cannot be treated for mange by any methods which involve considera- 
able wetting of its coat. It was thus resolved to make a study, at the 
Pasteur Institute, Algiers, of the traditional method adopted by the 
nomad tribes of Northern Africa, which consists in the application of a 
wood tar obtained by distilling plants of the species Juniperus phoenicea 
and Tuya articulata. A tribe known as the Tuareg employ tar extracted 
from colocynth seeds and a sample of this was obtained for analysis. 
The product was in the form of a black liquid which, when allowed to 
stand, separated slowly into three layers, viz., a lower layer denser 
than water and equivalent to about ^th of the total bulk, an inter¬ 
mediate, watery, layer, equivalent to about T %th of the bulk, and an 
uppermost layer consisting of actual tar and forming about ^thof the 
total volume. The lowermost and uppermost layers had a thick viscid 
consistence, so that even after several months the layers were not 
completely separated into three layers. The native usually employs 
the mixed product, especially after it has been preserved in skins, but, 
on the other hand, when kept in a tank it is probably often used 
without mixing. Perhaps the curative properties do not reside com¬ 
pletely in the uppermost, tarry, layer, and the aqueous liquid, which 
is deeply coloured and acid in reaction, may have some therapeutic 
effect. A detailed chemical analysis of the tarry layer was made by 
the author. 

The natives gather the colocynth fruits when ripe and very dry. 
They are then placed in a heap and beaten with sticks in order to break 
the spongy envelope and the whole mass is.-winnowed so as to 
isolate the seeds. 

The distilling apparatus the author recommends consists of two 
metallic cylinders about 10-15 litres in capacity, one of which is slightly 
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smaller in diameter than the other so that it can be telescoped within 
it, and both are closed at one end. The cylinder with the smaller 
diameter is filled with seeds up to about 10 cm. of its upper, open, end 
and the seeds aref covered with palm leaf and then with a disc perforated 
with holes about 3 mm. in diameter and kept in position by hooks. 
This smaller cylinder is then inverted and introduced into the larger 
one and lowered until the mouth of the larger one is at the level of 
the seeds in the smaller one. The cylinders are placed in a vertical 
position and held together by means of small strips of tin. Clay mixed 
with sand is used to seal up the joint where they meet. The apparatus 
is then placed in a fairly deep hole dug in the sand so that it is buried 
up to 5 cm. above the clay union. The lower cylinder is thus pro¬ 
tected from heat by the sand. Above this level a sort of large stone¬ 
work basin is made with the upper cylinder full of seeds at its centre. 
In this basin a fire is made, first by burning some wood and then large 
quantities of dried dromedary dung or cow dung, which bums slowly 
and produces a strong more or less constant heat. After about 12 
hours the fire is put out and the apparatus allowed to cool. In this 
manner 15 litres of seeds yield about 4 litres of crude tar. The method 
used by the natives themselves is similar except that they employ 
cylinders made of earthenware. 

According to the Sahara peoples colocynth tar is particularly 
effective in the treatment of dromedary mange and its use appears 
* preferable to that of other tars; one application often gives good 
results whilst if applied a second time even the most severely affected 
dromedaries are completely cured. 

Nutt all (George H. F.). On Coloration In Ticks, n. — Parasitology. 
1920. Jan. Vol. 12.' No. 1. pp. 1-6. With 2 coloured 
plates comprising 10 figs. 

Summary and Conclusions. —“ The coloration of Amblyomma hebraeum, 
A. gemma, Dermacentor venustus, D. variabilis and D. reticulatus niveus, 
as seen in living examples, is depicted for the first time, and the desirability 
of recording the colours of ornate ticks when alive is indicated. 

“ A remarkable change in colour in living specimens of A. hebraeum is 
described and figured, this change taking place after a prolonged sojourn 
(74-141 days) upon the host. Such a colour change has not hitherto been 
observed in ticks. The difference in colour is seen in dead dried specimens 
but is not appreciable in those preserved in alcohol. 

“ Since the immature stages of ornate ticks are inornate, and the colours 
change in adults of some species during prolonged periods of parasitism, 
it is evident that the coloration in adults must depend upon the accumulated 
products of metabolism beneath the chitinous exoskeleton, the regional 
distribution of colour depending upon special metabolic functions taking 

f tface in corresponding parts of the tick. The ornamental colour-producing 
ayer can be scraped away from the underside of the scutum in most ornate 
ticks and it is removable from such ticks by the use of caustic potash. 

“The whitish or creamy coloration that is so characteristic of most 
species of Dermacentor and the three ornate species of Rhipicephdlus 
that are known to science, appears on the other hand to depend largely 
upon inclusions or structural changes within the chitin itself, whence the 
persistence of the creaminess seen by reflected light in the caustic-treated 
ticks. Similar, but less distinct, appearances may be seen in ticks belonging 
to other genera. Dermacentor rhinocerotis, which does not exhibit creamy 
coloration but only dull yellowish spots when dry, is totally decolorized 
by caustic potash, whilst contrary to most species of its genus it showB 
metallic coloration in well-preserved specimens in alcohol. 



140 


Diseases due to Metazoan Parasites. [June 30, 1920. 


“The examination of caustic-treated specimens was carried out upon 
31 species of ornate ticks, i.e., Dermacentor (8), Rhipicephalus (3), 
Ambtuomma (15), Aponomma (4), and Hyalomma (1 species). 

“ The coloration and creamy ornamentation, herein distinguished 
appear to be confined to the thinner portions of the exoskeleton. That the 
characteristic dark markings correspond to thicker and more darkly 
chitinised portions of the scutum is demonstrable by dissections, caustic 
treated, or sectioned specimens ; this being especially evident for instance 
in Amblyomma. The orange spot of the scutum of A . splendidum offers 
an exception. 

“ The optical and chemical study of coloration in ticks deserves further 
investigation.” 

Nuttall (George H. F.). Regeneration of the Mouthparts and Legs 
in Ticks. Argas persicus, Amblyomma hebraeum and Hyalomma 
aegyptium. — Parasitoloqy. 1920. Jan. Yol. 12. No. 1. pp. 
7-26. With 6 text-figs. 

Summary and Conclusions .—Amputation experiments upon immature 
stages of Argas persicus (Oken 1818), Amblyomma hebraeum Koch 1844, 
and Hyalomma aegyptium (Linnaeus 1746) show that the mouthparts 
and legs of these ticks may be more or less regenerated when mutilated 
shortly after the ticks have abandoned the host in a fully engorged con¬ 
dition. 

“ Regeneration of mouthparts. In immature Argas persicus the mouth¬ 
parts are regenerated more or less perfectly according to the structure 
affected and the stage of development of" the tick. Freshly gorged 
larvae regenerate their mouthparts badly compared to first and second- 
stage nymphs because during their period of parasitism upon the host f 
(5-6 days usually) the larvae have advanced well along the road to becoming 
nymphs, therefore the operation largely affects the formative tissues 
of the developing nymph. The nymphs feed rapidly, usually in 15-20 
minutes, and proceed with their metamorphosis after abandoning the 
host, consequently, when they are mutilated soon after feeding, they 
regenerate their mouthparts (and legs) better than do the larvae. After 
operations on larvae and first-stage nymphs regeneration takes place 
best in the hypostome, next in the chelicerae and least well in the palps. 
This order was reversed after similar operations on second-stage nympns. 
The power to regenerate palps and chelicerae grows as the tick approaches 
maturity, but it remains fairly constant for the hypostome. Amputations 
made through the basis capituli usually render the tick incapable of feeding 
after it has •moulted to the next stage, the mouthparts not having been 
adequately regenerated. In one case ( Argas 72), however, the amputation 
of the anterior part of the capitulum with its appendages in a second-stage 
nymph was followed by almost perfect regeneration of the part in the 
succeeding third-stage nymph. Where regeneration did not take place 
adequately after severer operations on the basis capituli, as exemplified 
in another case ( Argas 73), the mutilated tick lived on without its capitulum 
for four years without a meal. This experiment explains the origin of 
the anomalous 44 headless female” of Ixodes ricinus , referred to and 
figured by Wheler, which lived four years and was lost. Lesser mutila¬ 
tions, i.e., those affecting the appendages only, are frequently followed by 
perfect regeneration if the injury is slight. Imperfectly regenerated 
parts are often capable of functioning so that the tick can feed. Such a 
tick, if not interfered with, will acquire perfectly normal mouthparts at 
the next moult. 

44 The immature stages of the Ixodid ticks A . hebraeum and H. aegyptium 
behave differently to Argas persicus when injured soon after abandoning 
the host, in that they possess much greater powers of regeneration. Basal 
or partial amputations of the hypostome and palps, or moderate mutilations 
of the chelicerae, are followed by perfect regeneration in most cases. 

44 The greater power of regeneration possessed by Ixodid ticks bears 
directly upon their parasitic habits. The slowly feeding larval stages 
of Argasids ( A . persicus , A. vespertilionis, for example) possess relatively 
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more dentate hypostomes than do the adults which are rapid feeders. 
With the exception of Haemaphysalis coneinno (vide Brumpt’s observations 
recorded by me in Parasitology , vii, 434) all known Ixodids are slow 
feeders and an examination of genera like Ixodes , Amblyomma and Hyalom- 
ma proves that their hypostomes are most efficient organs for anchoring 
the tick to the host .... Thecapitulumsof A. hebraeum and H. aegyptium 
females .... possess long, highly dentate hypostomes broadening distally 
and liable to break where they narrow toward the base when violence is done 
to the tick that is fixed thereby to the skin. The examination of such 
Ixodid ticks collected in the field proves how frequently their long hypos¬ 
tomes get broken off near the base, and consequently how vital it is that 
they should be readily regenerated. Whilst a tick may save its digits 
by moving and retracting them, it cannot do so with its hypostome which 
is a rigid structure whose chitin is continuous with that forming the basis 
capituli. The hypostome is the most readily regenerated element of the 
mouthparts because it consists almost entirely of chitin, its formative 
tissues lying beneath the stout chitinous base whilst it is developing in the 
immature stages prior to a moult. In this position, the iormative tissues 
are not liable to bejiurt, whereas in the case of the palps and chelicerae as 
with the legs, the formative tissues are more directly accessible to injury. 

“ The power of regenerating mutilated mouthparts possessed by immature 
ticks is of paramount importance in connection with their maintenance in 
nature where they are frequently injured through their forcible removal 
from the host, the hooked hypostome and digits of the chelicerae being 
broken off to a varying degree because they are so firmly anchored in the 
host’s skin. Such mutilation of the mouthparts is much more likely to 
occur in Ixodid than in Argasid ticks because the mouthparts of the latter 
are as a rule less effective anchoring organs, the structure of the mouthparts 
in the two groups being correlated with their feeding habits upon the host. 

“ Regeneration of legs. The experiments with Argas persicus herein 
recorded confirm those of Hindle and Cunliffe (loc. cit .). If the legs 
of the larva are amputated shortly after the tick has abandoned the 
host in a fully gorged condition, the first-stage nymph usually shows 
stumps corresponding in length to the portion of limb that was left intact 
in the larva. The authors cited found, however, that if the larva had its 
legs amputated whilst attached and feeding on the host, i.e., 2 to 3 days 
prior to its dropping off in a replete state, that the legs may at times be 
regenerated in which case they are usually of subnormal size. When the 
1 egs of first and second-stage nymphs are amputated soon after they have 
fed, the limbs are regenerated but are usually small. Immature ticks with 
small or stumpy legs, if not subjected to further interference, develop 
normal limbs after a further moult. 

“ My experiments with A. hebraeum and H. aegyptium show that these 
Ixodid ticks possess greater powers of regeneration than A. persicus in 
respect to the legs, this being in harmony with the results above described 
in connection with the mouthparts. The number of legs amputated from 
the two Ixodid species in the larval and nymphal stages was 21 and all 
of . them were regenerated ; 13 limbs were of normal size and 8 slightly 
smaller than normal.” 


BACTERIAL DISEASES. 

Monod (Th.) & Velu (H,). Quelques faits relatifs & la prophylaxie 
vaccinate contre le charbon bact6ridien au Maroc. [A Few Facts 
concerning Preventive Vaccination against Anthrax in Morocco.]— 
Bull . Soc . Path. Exot. 1920. Jan. 14. Vol. 13. No. 1. 
pp. 14-16. 

In Chauveau’s classical researches it was shown that Algerian 
sheep were highly resistant towards infection with anthrax of French 
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origin. It was reasonable to believe that sheep in Morocco belonging 
to the same breeds as the Algerian sheep also possessed the same degree 
of natural immunity. Velu has, however, shown that outbreaks of 
anthrax actually do occur among Moroccan sheep and believes that the 
anthrax bacillus causing the disease is of a considerably higher virulence 
than the French type of organism. [This Bulletin, 1919. Vol. 7. 
No. 2. p. 86.] 

Inasmuch as the sheep possessed a relatively greater resistance to¬ 
wards anthrax than French sheep it was natural to suppose that the 
second Pasteurian vaccine could be employed to commence with for 
vaccination, and on these grounds the authors inoculated 11,100 sheep 
in 1919, without noticing any serious subsequent ill-effect. 3,750 
pigs were vaccinated in the same way with the same results; but, 
it is well known that the pig possesses a considerable degree of natural 
immunity against anthrax. The authors were then led to adopt this 
simplified method in the vaccination of cattle, and 16,500 animals were 
inoculated with the second vaccine, without a single accident. It 
therefore seems safe to conclude, it is stated, that the indigenous 
cattle, sheep, and pigs of Morocco can be submitted to an initial 
injection with the second Pasteurian vaccine without running any 
risk. 

Experience showed that the immunity set up following upon 
vaccination by the Pasteurian method in Morocco did not always last 
a whole year. In July 1914 some cases of anthrax were observed 
in Kenitra among imported Portuguese cattle; the remainder of the 
herd was injected with anthrax anti-serum and then vaccinated with 
the two Pasteurian vaccines immediately on their receipt from the 
Pasteur Institute. The mortality ceased, but four months afterwards 
fresh cases of death were produced in the remainder of the herd, which 
had to be slaughtered to avoid further fatalities from anthrax. At 
the end of February 1919 a certain herd of 200 head of cattle was 
vaccinated at Dar-Bel-Hamri and at the beginning of the following 
November cases of anthrax occurred, that is, after about eight months. 
Another herd in the vicinity containing about 150 head was vaccinated 
in March and in the following October several cases of anthrax occurred. 
In another district (Settat) an actual local outbreak of anthrax occurred 
in October among cattle that had been vaccinated during the previous 
December. 

The authors believe that these immunity breakdowns were not due 
to faulty technique or to defects in the vaccine, but, on the other hand, 
to the greater virulence of the Moroccan type of anthrax organism. 
These statements, it is said, obtain confirmation in the experiences of 
Lh£ritier, Fleury, and Tribout. In order thus to prolong the 
immunity set up by vaccination it would be necessary to repeat the 
process at least twice a year, either by injecting a second dose of second 
vaccine in double the dose ordinarily given or by injecting only a 
very slightly attenuated culture the second time. It is remarked 
that out of 31,350 animals vaccinated no case of death resulted (for 
some months), whereas out of 100 animals exposed to infection prior 
to vaccination and thus probably already infected, two died following 
upon sero-vaccination. 
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Van Saceghem (Ren4). L'avortement 6pizootique an Congo Beige. 

rContagious Abortion in the Belgian Congo.]— C. R. Soc. Biol. 

1920. Feb. 21. Vol. 83. No. 7. pp. 187-188. 

In 1919 Bruynoghe described a bacillus which was the cause of 
epizootic abortion among asses in the Belgian Congo. The organism 
was found in great abundance in the aborted foetus. Cross-agglutin¬ 
ation tests appeared to demonstrate that the bacillus was identical 
with the causal agent of epizootic abortion among mares in Europe 
(viz., the Bacillus abortivo-equinus.) On the other hand, some experi¬ 
ments performed by Van Saceghem in the Congo appeared to indicate 
that the organism isolated from the asses was only capable of producing 
abortion in these animals and was not pathogenic for the mare. Asses 
of the Poitou, Lombardy, and African Moorish breeds were successfully 
infected whereas attempts at infecting mares and cows failed completely. 
At the Zambi Station 70 horses were kept for a period of three years 
and no case of contagious abortion was observed among them. During 
this period out of about 30 asses kept over one half aborted from time 
to time. A pregnant mare placed in contact with infected asses for 
seven months gave birth to a normal foal. Another pregnant mare was 
injected per vaginam with fluid obtained from the foetal membranes of 
an ass that had aborted ; the mare did not subsequently abort. 


DISEASES DUE TO FILTERABLE VIRUSES. 

Hadwen (S.). Notes on Swamp Fever. Jl. American Vet. Med. 
Assoc. 1920. Feb. Vol. 56. (New Series Vol. 9.) No. 5. 
pp. 439-443. 

In this short paper Hadwen states that co-operative investigations 
on swamp fever (infectious anaemia) in horses have been carried on 
for some time past by the United States and Canadian Government 
Departments of Agriculture. Ransom B. H. (of the U.S.A. Bureau 
of Animal Industry) and the author have visited affected districts in 
Canada and are carrying on some experiments at Washington and 
Ottawa. 

As has also been the experience of other observers, the investigators 
found it difficult to decide except by blood inoculation whether 
they were dealing with swamp fever or verminous anaemia. The 
symptoms presented by a case of gross parasitism apparently resemble 
closely those of swamp fever. In a paper published in 1918 by Hadwen 
upon Canadian worms mention was made of lesions in the colon of 
horses presenting a close naked-eye similarity to swine fever ulcers— 
lesions which had been previously noticed by Weinberg in France and 
by Hartman in Montana. These were caused by a certain species of 
nematode, Triodontophorus tenvicollis. Other lesions, which might 
be mistaken for swamp fever lesions, were also encountered. For 
example, it was often observed that when the lymphatic glands 
adjacent to the kidneys were haemorrhagic and the surrounding 
tissues gelatinous, immature forms of Strongylus were found in the 

(676) 
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lesions. S. edentatus was also found in reddened patches resembling 
bruises on the walls of the abdominal cavity. Intestinal lesions both 
external and internal have frequently been described in swamp fever. 
In the author’s postmortems nodules and reddened oedematous 
patches, visible on the serous surfaces, were frequently seen and 
were usually found to contain larval forms of cylicostomes. Sub¬ 
mucous nodules containing dead and degenerated parasites were also 
seen. The bites of S. vulgaris were most numerous at the blind end 
of the caecum while those due to S. edentatus and S. equinus were 
situated about the junction of the caecum and the first part of the 
colon ; bites in the first division of the colon were caused by S. edentatus. 
The bites corresponded in shape and size to the buccal cavity of .the 
worms, those of S. edentatus being the largest and those of S. vulgaris 
the smallest. 

The haemorrhagic spotting of the endocardium frequently described 
as a typical lesion of infectious anaemia was also a very constant 
lesion in the cases observed by the author in the field. However, a 
number of apparently healthy horses experimentally injected 
subcutaneously with fresh juice of worms or extracts of dried worms or 
bots were found postmortem to show lesions very similar to these. 
Such lesions have also been seen by various observers in conditions 
other than swamp fever. The occurrence of oedematous swellings on 
the abdomen, breast, and limbs in both verminous anaemia and 
infectious anaemia constitutes another difficulty in differentiating 
between these conditions; but, no evidence was obtained to indicate 
that infectious anaemia had anything to do with the verminous infesta¬ 
tion. Several of the cases observed in the field were proved to have 
been actually swamp fever by experimental inoculation. The 
experimental feeding of horses with the infective stages of the parasites 
obtained from cultures made from the faeces of horses suffering from 
infectious anaemia invariably yielded negative results. Likewise 
injections of worms taken from horses suffering from infectious 
anaemia failed to reproduce the disease (with one exception in which 
a horse showed first symptoms of swamp fever five months after 
inoculation but in the meantime had been associated with infected 
horses). [Compare, however, De Rock’s experiments with extracts 
of bots from infected horses (preceding No. of this Bulletin , p. 41).] 

Smears were made from the blood of several infected horses and 
differential counts of the leucocytes made. According to many 
workers, including Van Es, Harris, Schalk, Theiler, Mack, and 
others, the mononuclear count is increased and Ransom and Hadwen 
themselves also found that this sometimes was as high as 100 per cent., 
and usually 60-80 per cent. The increase in mononuclears is thus an 
important point in the diagnosis *of the disease. In moribund cases, 
however, it was observed that the polynuclears increased in numbers 
until sometimes they almost resumed their normal proportion while 
the mononuclears were correspondingly reduced. 

The eosinophiles were in many cases noticed to be diminished in 
number and sometimes altogether absent from the peripheral blood, 
an observation which has been made by others without special com¬ 
ment. This diminution may be due either to their displacement by 
other cells that are increased in number or to their withdrawal from the 
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general circulation and local accumulation in certain organs and tissues 
especially in lesions produced by parasites. Smears from verminous 
ulcers in the colon and the tissues surrounding the parasites in other 
locations show eosinophiles in enormous numbers. Weinberg and 
Sequin showed that verminous substances stimulated the eosinophiles 
to phagocytic activity. Hadwen proved that after the injection of 
verminous juices or extracts of dried worms subcutaneously into healthy 
horses the percentage of eosinophiles frequently increased—in one 
instance (3 days after the second injection) to 20 per cent, from an 
original percentage of 6*8. The normal percentage of eosinophiles 
in horses appears to be about 3 or 4 per cent., and natural eosinophilias 
as high as 20 per cent, are very rare. Natural eosinophilias in the 
horse are thus stated to be of a lower percentage than those commonly 
observed in other animals suffering from parasitic infestation. In 
gross verminous infestation the percentage of eosinophiles in the horse 
may be very low, especially if the parasitism is complicated with swamp 
fever. 

In the study of swamp fever the author concludes that careful 
attention should be paid to the parasitic conditions which may com¬ 
plicate the disease; otherwise misleading and false deductions are 
very liable to be made. 

Wright (Lewis H.). A Comparative Study of the Long Bones in 
Infectious Equine Anemia and other Conditions.— Jl. American 
Vet. Med. Assoc. 1920. Feb. Vol. 56. (New Series Vol. 9.) 
No. 5. pp. 444-447. 

Nearly all the investigators of equine infectious anaemia have 
drawn particular attention to the changes occurring in the marrow 
of the long bones, especially the humerus and the femur. Most of 
these workers have come to the conclusion that these changes are 
more or less pathognomonic. The Japanese Commission, for example, 
found that the “ changes of the bone marrow are very marked next to 
those of the blood.” Theiler and Kehoe, however, in their studies 
upon this disease carefully compared the marrow changes with those 
seen in horses dead from other diseases, and in normal horses, and 
they came to the conclusion that there was nothing specially 
characteristic in the appearance of the marrow in infectious anaemia 
since exactly similar appearances were to be met with in animals 
examined after death from a variety of other causes. 

The author undertook a comparative study of normal bones and 
bones in various diseased conditions, his observations being made 
principally on the femur, humerus, and ribs. The bones were removed 
as soon after death as possible and if not examined at once they were 
placed in a refrigerator to retard post-mortem changes. Most of 
the bones were cut longitudinally through the middle of the shaft, 
cleaned of debris, and a number of coloured reproductions were made 
immediately. Smears were made from various portions of the marrow 
and stained by Giemsa’s method. It was shown by these reproductions 
that many other diseased conditions may produce changes in the bone 
marrow that are almost, if not quite, identical with those found 
in infectious anaemia. It was even shown that the marrow may be 
darker in colour and more extensive in normal horses than it is 
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sometimes in infectious anaemia. The nearest approach to the so- 
called “ embryonic marrow ” was found in a case of septicaemia, 
where the marrow was jam-like in consistency. The more acute cases 
of infectious anaemia were found to have less red marrow than the 
more chronic ones. There were also found more normoblasts in the 
blood in cases of several weeks duration than in the very acute ones. 

Scott (John W.). Experimental Transmission of Swamp Fever or 

Infectious Anemia by Means of Insects. -Jf. American Vet. 

Med. Assoc. 1920. Feb. Vol. 56. (New Series Vol. 9.) 
No. 5. pp. 448-454. 

At the University of Wyoming Agricultural College and Experiment 
Station investigations have been carried out for some time upon the 
above disease chiefly in connection with methods of transmission. 
The author’s predecessor, Swingle (L. D.), had made numerous 
attempts to transmit the disease by feeding large quantities of blood 
and urine, with uniformly negative results. A study of the literature, 
moreover, reveals the fact that the quantities stated by other 
investigators to be necessary for infection by feeding were also very 
large as compared with the quantity found to be sufficient to transmit 
the disease by inoculation through the skin. The current theory, 
first propagated by CarrIs and Vall£e, that natural infection occurs 
as the result of ingesting food or drink contaminated with urine from 
diseased horses, did not thus seem to be a sufficient explanation to 
account for the spread of the disease. Since 1913, therefore, the author 
decided to confine his investigations to the problem of external trans¬ 
mission. Reference has already been made to some of this author’s 
work. 

Cuts, scratches, and abrasions could be at once ruled out as possible 
avenues of infection on account of their accidental character and 
because they do not conform in incidence with the seasonal distribution 
of the disease ; on similar grounds lice, scab parasites and ticks could 
be eliminated from the list of possible carriers. The only other 
possible vectors left, in Wyoming, were certain biting flies and mos¬ 
quitoes. The results of the author’s experiments with mosquitoes led 
him to believe that they did not ordinarily act as transmitting agents. 
On the other hand, his preliminary work with stable flies ( Stomorys 
calcitrans) indicated that they were probably responsible and from 1914 
to 1916 further experiments were made which lent confirmation to 
this view. It appeared that the flies might well transmit the disease 
in nature if they were present in large numbers and the conditions were 
favourable for interrupted feeding. 

The only species of Tabanidae available for experiment in sufficient 
numbers was Tabanus septentriomlis, Loew., and the results showed 
that this fly was also capable of transmitting the disease. If certain 
biting flies are capable of acting as vectors, then the inoculation of a 
very small amount of the virus ought to produce the disease. In 
order to demonstrate this a medium fine hypodermic needle was used 
to pierce the skin of an infected horse in one cage and it was then 
immediately used to pierce the skin of a healthy horse in another cage. 
This procedure was repeated with another horse. Of these two horses 
one developed a mild form of infectious anaemia and then apparently 
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recovered completely, while the other horse remained healthy. This 
result, the author concludes, tends to confirm the results obtained with 
insects. A number of suggestions are formulated for the control of 
the disease based upon existing knowledge. 

Habersang. Experimentelle Uebertragung der infektlfisen An&mie 
der Pferde auf das Schwein. [Experimental Transmission of 
Equine Infectious Anaemia to the Pig.]— Mitteilurigen aus der 
Berliner medizinischen Klinik. Monatshefte f. prakt. Tierheil- 
kunde. 1919. Vol. 30. p. 171. [Extracted in Schweizer Arch. 
f.Tierhedk. 1920. Jan. Vol. 62. No. 1. pp. 35-36.] 

Bearing in mind the results obtained by the Japanese Commission 
for the investigation of infectious anaemia the author conducted 
experiments in order to ascertain whether the form of the disease 
occurring among horses in Germany was also transmissible to pigs, 
whether distinct clinical symptoms were manifested in infected pigs, 
and whether the blood showed any characteristic changes. 

A three-months-old pig was injected with 5 c.c. of serum from an 
affected horse. On the 11th day its temperature rose to 40*2° C. but 
no other symptoms were shown and this pig developed better in con¬ 
dition than an uninoculated control pig which showed a temperature 
varying from 39T to 39'7° C. during this period. 

On the 38th day after the inoculation some blood was taken from the 
pig and inoculated into a horse. Twenty-two days afterwards this horse 
began to show fever and a diffuse dark red discolouration of the nasal 
mucous membrane together with a dirty yellow colour of the con¬ 
junctiva and vaginal mucous membranes. On the 68th day it became 
affected with a second attack of fever and the same clinical symptoms; 
the body weight decreased and the red blood corpuscles suddenly 
became greatly diminished in numbers. The horse had undoubtedly 
therefore become infected with infectious anaemia. No macroscopic 
lesions whatever could be observed in the inoculated pig after slaughter 
but normoblasts appeared in numbers in the blood and the 
haemoglobin content sank. The author thus concludes that the pig 
is susceptible to infectious anaemia and may act as a carrier of the 
disease. 

du Ton (P. J.). Gastruslarven und infektidse An&mie der Pferde. 

[Bobs and Equine Infectious Anaemia.]— Monatshefte f. praktische 
Tierheilkunde. 1919. Vol. 30. p. 97. [Extracted in Schweizer 
Arch.J. Tierheilk. 1920. Jan. Vol. 62. No. 1. pp. 34-35.] 

After injection with the watery extract of bot larvae a horse mani¬ 
fests a typical reaction as shown by uneasiness, dyspnoea, accelerated 
pulse, irregular thumping heart action, frequent defaecation, trembling 
of the muscles, weakness in the hind quarters, blood changes such as 
increase in the red corpuscles, increase in haemoglobin content, and 
increase in the number of leucocytes, especially the neutrophile 
leucocytes, and slight haemolysis. This reaction the author regards 
as toxic in nature and not anaphylactic. The potent portion of the 
extract passes through a Berkfejd filter. The severity of the reaction 
depends upon the size of the dose. A certain tolerance towards 
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increasing doses may be exhibited, but the presence of antitoxins in 
the blood cannot be demonstrated. A watery extract obtained from 
the tapeworms of the dog produces a similar reaction. 

Repeated injections with bot extracts produced a gradual intoxi¬ 
cation as shown by loss of condition, decrease in the number of red 
blood corpuscles and dullness, but febrile attacks as seen in infectious 
anaemia were never observed. Fatal results can be produced by the 
inoculation into a healthy horse of blood from a horse injected with 
bot extracts, but infectious anaemia is not thereby transmitted. 
Du Toit concludes from numerous careful experiments that there 
exists no relationship between bots and equine infectious anaemia. 

Teppaz. Un nouveau cas de rage du ehien au Senegal. [A Further 
Case of Canine Rabies in Senegal.]— Bull. Soc. Path. Exot. 1920. 
Jan. 14. Vol. 13. No. 1. pp. 16-18. 

Although canine rabies is not altogether unknown in French Senegal 
and two cases have been previously recorded by the author himself, 
viz., in 1910 and 1911, there is a widespread belief in the Colony that 
rabies does not exist in it. Rabies has also been observed in French 
West Africa by Cazalbou, Bouffard, Aldig£, and Heckenroth. 
In this note the author describes a case of furious rabies in a fox terrier 
dog, the disease being confirmed by inoculation of rabbits. One 
rabbit died in 17£ and the other in 15£ days (after intra-ocular and 
intramuscular injection). 

Heckenroth observed a nervous disease in the dog in West Africa 
resembling rabies [see this Bulletin, 1918, Vol. 6, No. 4, p. 247], and it 
is probable that this condition was but a mild form of rabies which had 
become attenuated in the native dog. 

Hasseltine (H. E.). The Diagnosis of Rabies in Animals. A 
Statistical Study of the Records of the Hygienic Laboratory for 
the Period 1909 to 1919. —Public Health Rep., Washington. 1919. 
Oct. 24. Vol. 34. No. 43. pp. 2378-2388. 

This study, compiled from the records of the Hygienic Labors tory, 
United States Public Health Services, was undertaken to determine 
the reliability of the microscopical examination for the presence of 
Negri bodies as a means of diagnosing rabies. During the above 
period of ten years 1,127 specimens from suspected animals of various 
species were received and examined by (a number) of officers of the 
Service ; the general method of examination, however, is said to have 
been practically constant throughout. 

Three types of tests were used, designated as the smear, the section, 
and the inoculation test. Some brains were subjected to all three 
tests but after a time this practice was discontinued as it was deemed 
that when Negri bodies were found by microscopic examination the 
inoculation test was almost invariably positive. Inoculation was 
therefore only resorted to when Negri bodies could not be found under 
the microscope or when the presence of these bodies was doubtful. 

Smear test.—A thin section of the hippocampus major (Ammon’s 
horn) of the brain is removed and placed on a clean glass slide. The 
section is then crushed between two slides and the slides are drawn 
apart so that a uniform smear of the brain tissue is left upon each side. 



Vol. 8. No. 2.] Diseases due to Filterable. Viruses. 149 

The smear is flooded with methyl alcohol (ethyl alcohol may be used) 
for 1 minute, the alcohol is poured off and the smear stained with 
fuchsin-methylene blue, the preparation being steamed slightly for 
about 1 minute. The stain used ought to be prepared fresh daily as 
follows: To about 50 c.c. of distilled water add 3 drops of a saturated 
alcoholic solution of basic fuchsin and about 5 drops of saturated 
aqueous solution of methylene blue, mix well and use at once. If 
the smear is too red or too blue the stain may be modified by adding 
one or two more drops of the stain desired and repeating the staining 
process on another smear. 

The smear is examined first under a low power of the microscope 
in order to locate the field showing the large pyramidal cells of the 
hippocampus major. This field is covered with a drop of oil and then 
examined with the immersion lens. The large cells should be stained 
blue ; the Negri bodies if present are stained red and are found lying 
within, or near, the cells. Closer examination usually reveals small 
blue dots or several such dots within the Negri bodies, though at 
times these dots are difficult to demonstrate. Before a positive 
diagnosis is made it is important to find the Negri bodies actually 
within the cells, although the method of preparation often causes the 
bodies to appear outside the cells. Owing to the resemblance of the 
red blood cells to the extra-cellular bodies the finding of intra-cellular 
bodies must be taken as the basis of a positive diagnosis. If a positive 
result is obtained in this way no further tests need be made, but several 
smears taken from the hippocampus in both cerebral hemispheres 
should be examined before the smear method is concluded to yield 
negative results. 

Section method.—This is a little more accurate than the smear 
method but it is less practicable as it involves more time and work. 
Brains received after having been placed in formalin or some other 
fixing solution could, however, be examined only by this method. 
Fixing in Zenker solution and staining with eosin-methylene blue was 
found to give the best results. Paraffin was used for embedding. 
The hippocampus cells then stained blue and the Negri bodies red 
with, usually, blue inner bodies. All the bodies should be found 
within the cells as the method of preparation does not break up the 
cells. 

Animal inoculation method.—This is used in all cases in which the 
microscopic finding is negative. A piece of brain tissue (hippocampus, 
medulla, or other part) is placed in glycerine for from three to five days 
with the object of lessening the danger of suppuration which may 
result from the presence of contaminating organisms. Otherwise 
if the brain is not steeped in glycerine the animals frequently die 
during the first three days after inoculation. The glycerinised brain 
is then ground with sterile salt solution into a thick emulsion and a 
small quantity, about 0'2 c.c., injected subdurally or intra-cerebrally 
into guinea-pigs or rabbits. At least two animals are inoculated from 
each suspected case. The animals are then observed for symptoms 
of rabies and if they die after a period of five days an examination 
of their brain for Negri bodies is made. Animals should be kept under 
observation for at least six months although most of those developing 
rabies will show symptoms within two months. 
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Of the 1,127 hrains received 124 were not examined (18 were 
destroyed in killing the animal, usually the result of shooting at close 
range with a shot gun, 7 brains were nearly completely destroyed 
in killing and partly decomposed, 98 brains were so far decomposed 
that examination was impossible and in one case the animal was 
brought to the laboratory alive, observed for two weeks with negative 
results, and then returned to the owner). Out of the remaining 1,003 
cases positive results were obtained in 588 (514 in dogs, 34 in cats, 
32 in cattle, 1 in horses, 5 in pigs, 1 in sheep, and 1 in man). 

The author gives statistics to indicate the seasonal prevalence of 
rabies. The following table which summarises the occurrence of 


Month. 

Positive 

Negative 

Not 

examined 

Monthly 

average 

positive 

Percentage 
positive 
of those 
examined 

March 

75 

35 

6 

6-87 

68-2 

January .. 

65 

26 

5 

5-90 

720 

December 

55 

20 

4 

5-50 

73-3 

February.. 

61 

36 

2 

6-66 

62-1 

November 

54 

26 

3 

5-40 

67*5 

April 

52 

48 

9 

4-73 

52-0 

May 

46 

47 

11 

4-60 

49*5 

June 

, 39 

46 

1 12 

3-90 

46*4 

October 

38 

22 

6 

3-80 

63*3 

July 

1 37 

49 

; 25 

3-70 

43*0 

September 

36 | 

23 

17 

3*60 

61*0 

August 

30 

37 

24 

3-00 

1 ' " 

i 44*8 

Total 

588 

; 

| 415 

i 124 


‘ — 


rabies by months during the years 1909-1919 demonstrates that the 
greater number of positive brains were obtained in the colder months, 
which is directly opposed to the popular belief that rabies is more 
prevalent in the hot months. The lower prevalence in summer 
indicated by these statistics may be attributable to this popular 
belief that dogs become rabid only in warm weather. As a result of 
this belief if any dog appears sick or abnormal in warm weather the 
animal is promptly killed and the head sent in for examination. 
Consequently in warm weather some dogs that are not rabid are killed 
and submitted for examination. On the other hand, in cold weather 
the animal is not regarded with as great suspicion and animals that are 
not rabid are kept until they recover, while those suffering from rabies 
die of the disease and the brains are then forwarded for examination. 
Moreover, many specimens were in such a state of decomposition that 
they could not be examined during the warm weather. 

Many specimens were in a bad condition when received, but one or 
more testa were made on them and the results are embodied in the 
figures of this report. General decomposition or softening of the 
brain tissues makes it impossible to obtain sections and it may cause 
premature death of inoculated animals. But, it is often possible 
to obtain smear preparations from the hippocampus major of what 






V©1. 8. No. 2.] Diseases due to Filterable Viruses. 


151 


seems to be a hopelessly decomposed brain. The hippocampus seems 
to be one of the last parts of the brain to break down. 

Results obtained from different types of tests.—389 specimens were 
submitted to the animal inoculation test in addition to the microscopic 
tests : 29 of these (7'5 per cent.) were found positive by the inoculation 
test but negative by the microscope. Also, out of 410 specimens 36 
were found negative on examination by the smear method but later 
found positive in sections or by the inoculation test, making the error 
of the smear method 8'8 per cent. These examinations were distri¬ 
buted among 11 different workers who had charge of the work at 
various times and the number charged against each man was in pro¬ 
portion to the length of time he was assigned to the work. 

The author’s figures also show that in five cases (1*3 per cent.) a 
positive finding was reported on microscopic examination and failure 
of confirmation by animal inoculation, making the total error of the 
microscopic test 8*7 per cent. The cases which were reported as 
positive and which failed to show rabies in the inoculated animals are 
attributed in part to an effort to avoid reporting a specimen “ doubt¬ 
ful ” or “ suspicious.” In some of these cases the records show that 
there was doubt but that the examiner deemed the microscopic evidence 
to indicate the presence of Negri bodies. The five specimens thus 
reported were distributed among four different workers and each error 
was made in the early part of each man’s service, showing the con¬ 
servative tendency of a new man to consider doubtful cases as positive. 

The percentage of error given above is based on the assumption 
that the animal inoculation test gives 100 per cent, of positive results. 
This, probably, is not always true, and the author quotes a case in 
point in which two guinea-pigs were inoculated from a suspected cat’s 
brain which gave a negative result to the microscopic test. One 
guinea-pig died 31 days later, and Negri bodies were found in its brain, 
while the other guinea-pig was kept under observation for nine months 
subsequently and showed no symptoms. If the first guinea-pig had 
died within five days of inoculation from, extraneous causes the original 
specimen would have been considered negative. However, such 
occurrences are held to be negligible and probably due to error of 
technique in inoculating one of the animals. 

488 specimens were reported positive and 88 reported negative on 
the result of the microscopic test only. While it is admitted that the 
diagnosis might have teen erroneous for the 88 negative cases, many 
of which were not submitted to animal tests on account of the extremely 
poor condition of the specimen, it is considered hardly possible that there 
might have been any mistake in the 488 positive specimens, the latter 
constituting the easily diagnosed and undoubted cases showing Negri 
bodies, and if doubt had existed it is stated that they would have been 
submitted to the animal inoculation test and consequently would have 
been tabulated as specimens submitted to two or three tests. 

The time required for the performance of the different tests is said 
to be approximately as follows : Smear test; 1 hour (frequently less) 
after arrival of specimen. Section test: Three to four days (a hurried 
test can be done in a day but will usually be unsatisfactory). Animal 
noculation test: Ten days to six months. After 30 days the pro¬ 
vability of a positive result is small. 
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The author therefore concludes that the correct diagnosis may 
be obtained on the day of receipt of specimen in 90 per cent, of cases; 
within five days in about 92 per cent.; and, at the end of one month 
practically all will be determined. Hence a negative report on 
microscopic examination with subsequent inoculation of animals practi¬ 
cally becomes a confirmed negative at the end of one month, though 
it is the rule at present to observe animals for six months. 

Oroveri (Paolo). Esperimenti di vaccinazione contro la peste bovlna 
con il metodo della siero-lnfezione di Schetn. [Experiments upon 
Vaccination against Rinderpest by means of Schein’s method.]— 
Bull. Soc. Path. Exot. 1919. Oct. Vol. 12. No. 8. pp. 487- 
489. 

Schein published in 1917 the results of a number of experiments 
carried out in French Indo-China upon the method of vaccination 
against rinderpest by the simultaneous inoculation of serum and 
virulent blood ; the quantity of infective blood injected was so small as 
to approximate the minimum virulent dose, that is 1-1,000th c.c. and 
it was hoped in this way to produce as slight a reaction as possible. 
A trial of this method in the field appeared to give a very satisfactory 
result. [But, on the other hand, it is difficult to see how this variation 
of Kolle and Turner’s original method represented an actual 
improvement inasmuch as Schein’s own experiments appeared to 
indicate that the minimum infective dose was capable of setting up 
as severe a form of the disease as that produced by very much larger 
doses (this Bulletin, 1918. Vol. 6. No. 1. p. 32).—Ed.] 

In preparing virulent blood for injection Schein added 1 c.c. of blood 
drawn from an infected animal to 1 litre of water that had been boiled, 
containing in solution 8 grammes of sodium chloride and 2 grammes of 
sodium oxalate. This remained active for about 12 hours. 

In Italian Somaliland the author states that Kolle and Turner’s 
original method has always given very good results. But, as no doubt 
it would be of great advantage to substitute for it the method recom¬ 
mended by Schein if it proved equally effectual, the author carried 
out some experiments on its practical application. Four susceptible 
calves of about 15 months old each were vaccinated with 25 c.c. of 
anti-rinderpest serum simultaneously with 1 c.c. of the 1-1,000 dilution 
of blood taken from an experimentally infected calf on the 5th day after 
first showing symptoms. The calves weighed about 120 kilogrammes 
each. They were kept under observation for two months and showed 
no symptoms whatever. However, about three months after the 
vaccination these calves were inoculated according to the usual, Kolle 
and Turner, method and each subsequently gave a typical reaction, 
which would prove that inoculation with very small doses of virulent 
blood as recommended by Schein is not capable of setting up with 
certainty an active immunity in Italian Somaliland. 

Croveri (Paolo). Prime constatazionl di peste equina in Somalia. 

[The Discovery of Horse Sickness in Italian Somaliland .]—Bull 
Soc. Path. Exot. 1919. Oct. Vol. 12. No. 8. pp. 485-487. 

South African horse sickness is known to exist in British East Afrita 
and in Eritrea and it is possible that a particular disease known is 
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“climatic typhus” among horses during the Italian occupation of 
Somaliland was also, in reality, horse sickness. It has also been 
observed in Abyssinia and very likely the cases examined by the 
author in Somaliland were infected with virus from this source. 
Towards the end of April 1917 there occurred in Bulo-burti, an outpost 
on the border, situated on the Webi-Shebeli River towards Abyssinia, 
a severe outbreak of disease among mules. This rapidly spread to the 
animals in the surrounding districts. At first anthrax was suspected 
as this had appeared among camels which had arrived from the 
interior of the country. This disease was, however, excluded by micro¬ 
scopic examination and the symptoms pointed strongly to horse 
siclmess. The presence of the disease in a mule at Mogadiscio which 
had been brought in from the interior was further, it would appear, 
verified by clinical and experimental diagnosis. The form of the 
disease that appeared to be most prevalent was the more rapidly fatal 
variety, or the dunkop form. 


Morel. Etude anatomo-pathologique des ldsions de la langue dans 
la fldvre aphteuse chez les bovlns. [The Nature of the Tongue 
Lesions in Foot-and-mouth Disease in Cattle. 1— Bull. Soc. Cent. 
M&d. Vil. 1920. Mar. 4. Bee. Mid. Vit.. 1920. Feb. 
29-Mar. 30. Vol. 96. Nos. 4-6. pp. 94-109. With 4 text- 
figs. 

The author was able to obtain facilities for the systematic histological 
examination of the very early lesions on the tongue in foot-and-mouth 
disease at the slaughterhouses at La Villette, Paris. The amount 
of work done on this subject appears to have been somewhat limited. 
The first description appears to be that of Pernice and Reggio (1911), 
while Kallert, E (1914) published a series of important researches 
upon the histogenesis of the vesicle in foot-and-mouth disease. [This 
Bulletin, 1917. Vol. 5. No. 1. p. 47.] 

The author’s histological studies, which were made on material 
obtained from 80 subjects, may be briefly summarised as follows:— 
The morbid process takes place actually within the Malpighian layer 
(or rete mucosum) of the epidermis, and it attains its maximum degree 
of intensity at the level of the middle layer of the epidermis. It 
commences in the dermis and is manifested by a reaction in the 
blood and lymphatic vessels and connective tissue cells in the papillae. 
The leucocytes wander out of the vessels by diapedesis and invade the 
epidermis after traversing the basal layer. 

The prickle cells of the Malpighian layer of the epidermis then 
undergo a particular kind of change commencing in the lower and 
middle part of this layer. A few cells lying adjacent to the basal layer 
undergo a kerato-hyaline degeneration, become necrotic and take on 
a deep acidophile staining with pyknosis of the nucleus. 

As the lesion progresses minute necrotic islets are formed which 
soon become surrounded with a serous fluid containing polynuclear 
and eosinophile leucocytes. Around these minute abscesses the cells, 
which are compressed and dissociated, degenerate rapidly and become 
vacuolated and affected with chromatolysis of their nuclei. They then 
become rounded in shape and lose their prickles. Each necrotic islet 
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becomes increased in height and breadth and amalgamates with other 
adjacent minute abscesses. This fusion results in the formation of 
an enormous vesico-pustule or aphtha, the uppermost boundary of 
which soon becomes the stratum comeum (or homy layer of the skin). 

The aphthous lesion is therefore composed of masses or blocks of 
necrotic cells and it is infiltrated with a serous exudate filled with 
polynuclear leucocytes and partitioned off into compartments by 
trabeculae composed of the basal cells which surround the papillary 
spaces. The floor of the lesion is also composed of more or less 
disintegrated basal cells. The median trabeculae very rapidly become 
destroyed and one may observe various alterations in the cells surround¬ 
ing the bleb, particularly a vacuolisation of the sub-corneal cells 
which become invaded by the fluid exudate. The dermis at this 
stage is infiltrated with leucocytes and embryonic connective tissue 
cells while the vessels in it are congested. 

The corneal layer (stratum corneum), which has become distended 
by the fluid exudate, becomes ruptured on account of the movements of 
the tongue and the passage of food. After the escape of liquid there 
remains a superficial ulcer, the base of which is composed of necrosed 
cells embedded in a fibrinous network. Inasmuch as the subcorneal 
layer and epidermis has become infiltrated and changed the tongue 
may be denuded over a large surface. 

Cicatrisation is rapidly brought about. The Malpighian epithelium 
is regenerated through the agency of the basal cells which remain 
intact and multiply rapidly. The young cells thus produced develop 
rapidly into comeified cells and establish a protective barrier between 
the new epidermis and the superficial disintegrating clot which 
gradually becomes forced upwards and eliminated piece by piece. 

The author compares the nature of the foot-and-mouth disease bleb 
with that found in some other diseases. In foot-and-mouth disease 
the changes are of an acute and quickly-occurring necrotic character, 
manifested by the production of a minute central sequestrum with 
degenerated oedematous cells at its periphery. These phenomena 
do not appear to have been hitherto described, it appears, at any rate 
in connection with the essential, primary, lesions, and the histological 
changes which take place in variola, eczema, zona (herpes zoster), 
prurigo, and Duhring’s polymorphic dermatitis appear to be of an 
entirely different order. 


MISCELLANEOUS. 

Magalhaes (Octavio). Peste dos Polmffes (1* Nota Previa). [Abs¬ 
cess Plague (a Brazilian Disease of Cattle). Preliminary Note.]— 
Brazil Medico. 1920. Feb. 21. Vol. 34. No. 8. p' 123. 

In this preliminary note the author states that he has been investi¬ 
gating this disease of cattle for a number of years. The condition 
manifests itself as a cutaneous affection which assumes an enzootic 
distribution and affects preferably cattle without exhibiting any 
predilection as regards age, breed, or locality, but it has also been 
identified among goats. 
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Two forms are recognised, viz., an acute form which may end 
fatally within 48 hours (in the natural or experimental disease), and a 
chronic form which may take from 20 to 30 or more days before death 
supervenes. The chronic form, associated with the development of 
abscesses, may change into an acute form, without abscesses. 

A dominant symptom exhibited in the chronic form is diarrhoea, 
especially in young cattle, and this would indicate that the causal 
agent shows a preference for the intestine. The chronic form, of the 
natural or experimental disease, may manifest itself as an intestinal 
affection. Chronic cases may also be seen in which one or more 
abscesses develop but subsequently disappear, and in their place the 
only symptom often seen is emaciation, and the animals thus succumb 
from cachexia ; this form might be ascribed to an intoxication. 

It is possible to reproduce the disease, with typical symptoms, by 
inoculating susceptible animals with filtrates obtained by passing 
pus or blood through a Berkfeld filter. In the abscesses bacilli of 
the Vryburg type were encountered together with numerous other 
organisms in varying numbers. It was established experimentally 
that the disease was tick-transmitted. The filtrate obtained after 
passing an emulsion made by triturating the tick in normal saline 
solution through a Berkfeld filter was capable of setting up the typical 
disease in bullocks after inoculation. Larvae obtained from infected 
ticks were not capable of setting up the disease. 

The mortality rate varied ; in certain instances it attained 100 per 
cent, of the cases. The morbid anatomy and clinical symptoms of 
the disease are to be described later. 

[Reference to this disease has already been made in this Bulletin 
(1918, Vol. 0, No. I, p. 18): Palazzola described the disease and 
attributed it to infection with small bipolar organisms of the Pasteu- 
rella group.—E d.) 


REPORTS. 

India. Report on the Progress of Agriculture in India for 1918-1919. 

[Progress in Veterinary Work.—Chapter 6. pp. 119-143. With 

2 plates & 2 tables (Also Appendices iv-v. pp. 169-170).—1920. 

Calcutta. Superintendent Govt. Ptg., India. [Price Rs. 1-4 or 2s.] 

In this publication a summary is given of the work done by the 
various provincial Civil Veterinary Departments in India and the 
Imperial Bacteriological Laboratory at Muktesar. 

The following subjects are dealt with : (1) Administrative changes 
and incidence of cattle disease ; (2) preventive inoculation and legis¬ 
lation ; (3) cattle breeding; (4) sheep breeding; (5) veterinary 
education ; and, (6) veterinary research. Horse breeding operations 
were carried out on a small scale in some districts under the control of the 
Army Remount Department. Considerable progress is reported to have 
been made in several Provinces in spite of the great inadequacy of the 
present organisation of the Department to cope with the work demanded 
of it. This shortage has been referred to in a preceding number of this 
Bulletin in an abstract of the Proceedings of a Meeting of Civil 
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Veterinary Officers held at Lahore in March 1919 [1919, Vol. 7, No. 4, 
p. 262]. The Surra Committee met twice during the year and arrange¬ 
ments were made for the provision of suitable stables on dak routes. 
Experiments upon the value of fly repellents and on the efficacy of 
drug treatment for surra were continued. The Government of India 
have under consideration the makingof a fly survey, the improvement 
of the existing arrangements for reporting cases of all kinds of con¬ 
tagious animal diseases, and the extension of the Glanders and Farcy 
Act so as to include camels. 

The first section of this report contains much detail regarding the 
personnel of the Department and the dispensaries and hospitals in the 
various Provinces. The following are the points noted with regard to 
the incidence of stock disease— 

In Bombay the total mortality from contagious diseases during the 
year was 10,550, as against 21,137 in 1917-1918. There was a marked 
decrease in the mortality from rinderpest and haemorrhagic septicae¬ 
mia, which is attributed to the scanty rainfall. Among equines there 
were 149 deaths from surra, as against 230 in the preceding year. The 
Department in this Province was placed during the year under the 
direct control of the Local Government, and the Director of Agriculture 
is therefore no longer responsible for its administration. 

In Madras there was a considerable decrease in the number of deaths 
from anthrax, haemorrhagic septicaemia and blackquarter, but the 
continued increase in the number of deaths from rinderpest more than 
counterbalanced this decrease, and the total mortality from contagious 
diseases, viz., 76,114, exceeded that of the previous year by over 6,000. 
About 4,919 cattle and 2,413 sheep and goats were passed from the 
Cattle Quarantine Depot, Tuticorin, for shipment to Colombo, as 
against 4,952 cattle and 67,664 sheep and goats passed last year. The 
Madras Cattle Diseases Act which was in force in the Nilgiris throughout 
the year enabled the Department to stamp out successfully several 
outbreaks of rinderpest in this part in a very short time; equally 
successful results were obtained during an outbreak of the disease at 
Kodaikanal. A severe outbreak, however, occurred involving the 
loss of most of the valuable Australian and half-bred cattle at the 
Coimbatore Agricultural Farm in the early part of the year and carried 
off 55 animals. It has since been decided that Government cattle on 
Agricultural Farms, Jails, etc., shall in future be inoculated by the 
“ serum simultaneous ” method to make them immune against the 
ravages of rinderpest. 

In Bengal there was a considerable decrease in the number of deaths 
from contagious diseases, the total mortality being 15,569, as against 
26,486 in the preceding year. This decrease was most striking in the 
case of rinderpest, the recorded number of deaths being 10,772, as 
against 21,126 in the previous year. 

In Bihar and Orissa there was a decrease in the number of 
outbreaks of contagious diseases and on the whole the year was con¬ 
sidered a healthy one in most districts. Considerable difficulties were 
experienced in carrying out inoculations in some of the Districts, 
especially Ranchi. The Superintendent [Quinlan, D.] complains 
that the time of District Officers is now taken up with other 
duties so that it is almost impossible for them to pay any attention 
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to inoculation work, and unless the numbers engaged on the staff of 
the Department are increased all round very little can be dpne to combat 
preventable diseases. 

In the United Provinces the reported mortality from contagious 
diseases was 16,233, as against 17,407 in the preceding year. Rinder¬ 
pest, as usual, was the most serious disease and accounted for 11,821 
deaths. There was a considerable fall in the death rates from haemo¬ 
rrhagic septicaemia; anthrax, blackquarter, foot-and-mouth disease, 
and surra. The functions of the Department in so far as horse breeding 
was concerned were confined to the improvement of the indigenous 
horse and pony for general utility purposes in tracts other than the 
selected districts of Aligarh, Muzaffarnagar, Bulandshahr, and Meerut. 
The tracts are said to be now producing a very good type of animal, 
which may be expected to show still further improvement. 

In the Punjab contagious cattle diseases accounted for 28,794 
deaths, as against 30,325 in the preceding year. Over 70 per cent, of 
the mortality was attributed to rinderpest, which was prevalent 
throughout the Province and was aggravated by the scarcity of fodder. 
Surra accounted for only 70 deaths as against 1,362 in the previous 
year. The mortality due to other diseases was also below the normal, 
probably, it is stated, owing to the dry character of the year. 

In Burma a severe outbreak of rinderpest in several Lower Burma 
Districts and in Katha in Upper Burma accounted for about 25,000 
out of the 30,451 deaths from contagious diseases reported during 
the year. Inoculation was practised extensively in checking the 
disease ; 64,824 injections were made as compared with 12,807 in the 
previous year. A number of very good rules have been framed for the 
prevention of contagious diseases and in some Districts the rules are 
well observed, but their evasion by a few cattle owners largely nullifies 
the beneficial effects that ought to be derived from them. The offenders 
are included for the most part among the cattle owners in the neigh¬ 
bourhood of Rangoon and other towns, in which large herds are kept 
for the sale of milk. This matter has been recently investigated by 
the Stockbreeding Committee, whose recommendations are under the 
consideration of the Local Government. 

In the Central Provinces the number of deaths from contagious 
disease was 21,344, as against 24,380 in the previous year. Rinder¬ 
pest was very prevalent but it occurred in a mild form in most of the 
districts; inoculation proved quite effective and reduced the mortality 
to 0 024 per cent. Anthrax existed in a sporadic form but did not 
cause much damage. The number of cases of surra reported was 
264, as against 542 in the previous year. A dog was found to be 
suffering from surra at Seoni and one has thus to bear in mind the 
possibility of dogs being infected in tracing the origin of outbreaks. 
The Superintendent [Wilson, C. W.] reports that “ in the course of an 
investigation of surra in Khurai tahsil it has been well established 
that bovines succumb to surra alone and that surra parasites are 
seldom detected in the blood after death of typical subjects.” A 
disease resembling feline typhus again appeared in two Districts. 

In Assam there was a general decrease in the mortality from con¬ 
tagious diseases and it was especially low amongst bovines. Out 
of the total mortality of 20,819, as against 47,932 of the preceding 



158 


Reports. 


[June 30, 19k20. 


yeat, rinderpest accounted for 7,239, as against 29,808, and anthrax 
for 1,190, as hgainst 2,748, during 1917-1918. There were 10 deaths 
from surra, as against 13 in the previous year. An outbreak of surra 
among Government mules in the Manipur State was prevented from 
spreading by the destruction of the infected animals. Considerable 
difficulties were experienced in finding suitable assistants for the work 
of the Department on account of the niggardly pay and prospects of 
the service. 

In the North West Frontier Province 31,293 cases of contagious 
diseases were reported, of which 7,224 proved fatal, as compared with 
25,247 cases and 2,904 deaths in the preceding year. 66 cases of 
surra occurred. Rinderpest accounted for a large percentage of the 
mortality amongst the bovines, but a good deal of progress has been 
made in inoculation work and it is stated that the natives now readily 
bring forward their animals for inoculation when the disease is 
prevalent. 

In Sind, Baluchistan, and Raj putana, which were all under the 
control of one Superintendent progress was impeded by the great 
shortage in staff. In Sind the total mortality from contagious diseases 
was 4,125 as against 6,686, but these figures, however, are stated 
to be not quite reliable. Surra among equines was responsible for 
only 44 deaths, as against 258 in the preceding year; 29 camels 
succumbed to this disease in Karachi and four other districts. The 
figures, however, are not considered to give any reliable indication 
of the extent to which the disease was prevalent among these animals. 
In a microscopic examination of the blood of about 1,500 camels 
showing no symptoms of surra 1 per cent, was found to be affected 
with the disease. Foot-and-mouth disease was very widespread and 
carried off 387 animals out of 12,714 attacked. In Baluchistan the 
total mortality from contagious disease was 6,442, as against 9,286 
in the previous year, and they were most prevalent amongst sheep and 
goats. In Ajmer-Merwara the mortality from contagious diseases 
was reported as 128, against 112 in the previous year. 

Imperial Bacteriological Laboratory, Muktesar. [Sheather, A. L., 
Director and First Bacteriologist.]—The Second Bacteriologist 
[Shilston A. W.] succumbed to “ an attack of acute glanders on the 
6th July 1919 ”; a number of valuable contributions by this worker 
has been noticed in this Bulletin. In spite of difficulties connected 
with the electric centrifuges, scarcity of labour, etc., the output of 
the products of the Laboratory increased from 2,698,711 doses in the 
preceding year to 3,750,396 doses in the year under review. The 
branch laboratory at Kurgana (Bareilly) was opened during the winter 
months for the preparation of anti-rinderpest serum and to maintain 
rinderpest virus for U8e in the inoculation of animals at the various 
Military Dairies. The necessity of getting the new laboratory buildings 
at Izatnagar completed as early as possible is mentioned; otherwise 
it is feared it will be impossible to meet the increasing demand for 
anti-rinderpest serum. The number of doses issued during the year 
was as followsRinderpest serum 3,259,616. anthrax serum 36,552, 
haemorrhagic septicaemia serum 132,046, haemorrhagic septicaemia 
vaccine 125,355, blackquarter vaccine 19,176, and mallein 160,091 
doses. The total value of the different products calculated on the 
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value fixed by the Government amounted to Rs.4,80,732-13-9, against 
an expenditure of Rs.4,37,712-13-4. 

Preventive inoculation legislation. In India owing to the ignorance 
of owners and defective reporting of outbreaks it is very often 
impossible to carry out preventive inoculation in time. There is 
hardly any restriction on the movement of cattle out of infected areas 
and no legislation to enforce compulsory inoculation. Moreover, the 
supervising as well as the subordinate staffs of the Department are 
quite inadequate. In spite of these difficulties satisfactory results 
are claimed to have been obtained during the year under review, as' 
are gathered from the figures in the following table :— 


Disease 

Number of 
outbreaks in 
which in- 
ooulation 
was under¬ 
taken 

Deaths 

uninocu¬ 

lated 

Inocula¬ 
tions mad.V 

Deaths 
after in- 
oculatioi 

Percentage 
of deaths 
in inocu¬ 
lated 
animals 

Rinderpest .. 
Haemorrhagic 

4,794 

. 75,186 

619,199 

2,641 j 
83 1 

i 

1 0-42 

i 

Septicaemia 

594 

3,306 

116,960 



Anthrax 

94 

1,687 

13,684 

14 ! 


Blackquarter . 

190 » 

178 

16,440 

15 i 

■ 


[The figures as displayed in this Table, however, do not convey to 
the mind of the reader the beneficial results following upon inoculation 
in their most convincing form. It is not clear whether “deaths 
uninoculated ” refers to the mortality occurring prior to the commence¬ 
ment of inoculation or mortality among control animals left untreated 
during the progress of the operations, or to both. If they refer only 
to the first mentioned category then it would be reasonable to expect 
that the mortality rate would have diminished notwithstanding the 
inoculations. But, if the relative percentage mortality occurring among 
uninoculated and inoculated cattle after having commenced treatment 
had been clearly expressed one would have been better able to judge 
the results.— Ed.] 

The “ serum-alone ” method of inoculation is now generally adopted 
throrghout India on account of its simplicity and safety. The method, 
however, has several limitations. The injections have to be repeated 
^ several times during the course of an outbreak as a single injection 
^ only affords protection for a short period of time. When employed 
as an accessory to strict quarantine measures the method is capable 
of furnishing highly satisfactory results, but in India where such 
measures cannot be enforced it is admittedly not effective enough 
for stamping out the disease. The “ serum simultaneous ” method, 
comprising the injection of virulent blood simultaneously with the 
serum, gives a permanent immunity to the animal and has given, it is 
stated, excellent results in military dairies and in the herd of cattle 
at the Agricultural Research Institute, Busa. During the winter 
1918-1919 40 pure bred imported animals were treated by this method 
and six of them died, but the deaths were not directly attributable 
to rinderpest; 438 cross breds were inoculated, with six deaths; 382 
(676) 
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buffaloes, with one death, and 649 country animals, with no deaths. 
This represents a total percentage mortality of 0*86, or, excluding 
the pure bred imported stock, of only 0'47. It is asserted, however, 
that this method requires closer expert supervision and cannot there¬ 
fore be adopted more generally until an adequate and sufficiently 
trained staff is available. 

, The vaccine and serum treatment against haemorrhagic septicaemia 
when used in good time as a preventative measure has been found to 
be very valuable, and cattle owners display an eagerness to pay the 
charges for the inoculation. 

Anthrax is not easily diagnosed by laymen, and at the beginning 
of an outbreak it is often wrongly reported. Owing to its sudden 
onset and rapidly fatal termination veterinary assistants are rarely 
able to reach the centres of infection in time to be of much assistance. 
When adopted in time prophylactic measures are said to yield very 
satisfactory results, as they also do in blackquarter. 

According to Colonel Farmer (Superintendent, Punjab) experience 
shows that where inoculations have been judiciously carried out very 
beneficial results have been obtained, but he believes that much 
serum is used with a minimum of advantage. Hitherto a large quan¬ 
tity of inoculation products have been utilised mainly to enlighten the 
natives upon the advantages to be obtained following upon their use. 
The time has arrived, however, when economic considerations must be 
taken primarily into account and facilities should therefore be extended 
to the Department to enable it to take action at the seat of an 
outbreak immediately after the first appearance of the disease. The 
staff should be sufficient to allow of careful observation of results so 
that the action may be continued and extended whenever necessary. 

The only legal powers now possessed by the Civil Veterinary Depart¬ 
ment are contained in the Dourine Act, the Glanders and Farcy Act, 
and the Livestock Importation Act, supplemented in Madras by a 
Cattle Diseases Act. In Burma the diseases of cattle are dealt with 
under the Villages Act. 

The Cattle Diseases Act has proved valuable in Madras in dealing 
with cattle disease at fairs and elsewhere. The Local Government 
have made a Bye-law under Section 18 of the Act under which District 
Magistrates are empowered to close temporarily all cattle markets 
and fairs, public or private, held in an area in which the Act is in force 
whenever they consider such a course necessary to prevent the spread 
of a contagious disease. The beneficial results that might result 
from the operation of the Act, however, are largely frustrated by the 
owners themselves, who often continue to hold the fairs in adjoining 
villages. The Government of Madras has under consideration a 
proposal to make municipalities responsible for reporting to the 
Veterinary Department the occurrence of contagious diseases within 
their jurisdiction by adding a Bye-law to the Municipalities Act. It 
is suggested that other Local Governments and Administrations might 
also see their way to considering the advisability of introducing 
similar measures in their Provinces. A slight amendment to the 
Dourine Act is under the consideration of the Government of India. 

Although for general administrative reasons it is not yet thought 
advisable to seek legal powers to compel inoculation, some form of 
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general legislation is necessary to deal with cattle diseases, and 
especially to enforce segregation and limit the movements of cattle 
in infected areas. 

Cattle breeding. The care and improvement of cattle are of first 
importance in the agricultural economy of India. Although there 
may be some good breeds of cattle in the country the valuable charac¬ 
teristics of these animals are being rapidly lost through indiscriminate 
and careless methods of breeding. Owing to the breaking up of the 
grazing areas and scarcity of fodder, owners of cattle have become 
induced to dispose of their best stock, for which there is a heavy 
demand from other parts of India and from foreign countries. Some 
of the good breeds of cattle in India are thus in danger of becoming 
extinct. The number of cattle of the Dhanni, Hariana, and Sahiwal 
breeds is no longer sufficient to meet all the demands from Bengal 
and the United Provinces and from abroad. The demand for Dhanni 
Bulls in the North Punjab has been very great and with a view to 
protecting the breed the Local Government has lately given effect 
to a scheme for subsidising selected owners of this breed in Attock and 
Jhelum. One possible solution of the difficulty would be for .the 
Government to maintain pure bred herds of reliable types. 

The poor quality of the ordinary cattle of India is well known and 
is due to climatic conditions largely, to the ignorance and apathy 
peculiar to indigenous cattle breeding, neglect, starvation, in-breeding, 
and the antipathy of the natives towards the castration of bulls. 

The first point to be ascertained is whether these cattle can be 
improved by a process of rigid selection of the indigenous cattle, or by 
crossing with exotic Indian breeds such as the Montgomery breed. 
When imported bulls are used it is urged that the breeding operations 
should be carried out under strict supervision, and the cross-bred 
animals should be protected by the “ serum-simultaneous ” method 
against rinderpest, as this disease after passage through a highly 
susceptible animal is capable of attaining a much higher degree of 
virulence. Except in special cases where rapid milk production is 
required and where efficient control is established the general importa¬ 
tion of exotic breeds of cattle should be avoided on this account and the 
main policy of the Department should be directed towards the improve¬ 
ment of the indigenous breeds by selection. 

The areas available for grazing purposes have been considerably 
reduced owing to the rapid extension of arable cultivation and a stricter 
conservation of jungles as reserves. It has therefore become more 
necessary to pay attention to the systematic cultivation of fodder 
crops. During 1918-1919 there was a scarcity of fodder throughout 
India and it was responsible for the loss of a large number of cattle. 
In some tracts such as in the Ahmednagor District in the Bombay 
Presidency the Government had even to open central camps for feeding 
cattle upon cactus. The animals were kept in these camps for about 
a month and when they had become accustomed to the diet they were 
returned to their owners, who were given every facility and encourages 
ment to continue using the fodder. Such conditions do not afford 
much encouragement to cattle breeding and this industry must in 
the first place be safeguarded by taking measures to ensure a better 
and surer provision of cattle fodder. Cattle should therefore be bred 

(676) *2 
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on cultivated lands and suitable crops must be raised and stored to 
meet famine conditions. These measures will, however, only be 
adopted by farmers when they become convinced that it is economically 
sound to breed and rear cattle. 

The best solution of the economic problem appears to lie in the 
fostering of cattle breeding for a dual purpose, viz;, dairying and 
draught, as such cattle now fetch high prices in India ; there is also a 
growing demand for Indian cattle in foreign countries. The price 
of all dairy products is abnormally high, and the cultivator needs for 
himself stronger cattle. 

The scheme for the investigation of cattle breeding and of the 
dairying industry in India as recommended by the Board of Agricul¬ 
ture, India, in 1916 has recently been sanctioned by the Secretary 
of State for India. This scheme involved an initial cost of Rs. 2,22,000 
and a net recurring expenditure of Rs. 1,68,446 per annum. The 
scheme provides for an organisation which, working on the material 
provided by the Military Dairy Farms, will undertake breeding opera¬ 
tions designed to improve the milking qualities of Indian cattle and 
will at the same time commence systematic education in dairying 
by opening dairy schools. The whole question of cattle breeding 
including animal nutrition problems is thus now to receive attention 
from an Imperial point of view. The scheme, however, is not intended 
to limit Provincial activity but has as its object the encouragement 
of local effort in this direction. 

The report then goes on to review at length the cattle breeding 
operations under the control of the Department in the various Provinces 
and at the Agricultural Research Institute, Pusa. 

Sheep breeding. In India sheep breeding cannot be carried out 
advantageously except in certain favoured localities as the climatic 
conditions are such that the quality of the fleece and the mutton 
cannot be improved conjointly. Tins has been proved conclusively, 
it is stated, by experiments carefully carried out at Pusa for the last 
15 years. The experiments carried on in the United Provinces, the 
Punjab, and the North Western Frontier Province have yielded 
encouraging results in so far as wool production is concerned. The 
task of teaching the poor conservative Indian shepherd the proper 
handling of sheep and wool, the method of shearing, dipping, etc., is 
by no means an easy one. If these experiments ultimately demonstrate 
that the quality and quantity of Indian wool can be permanently 
improved the question will be worth more serious consideration from 
the commercial standpoint. The efforts of the Department in the 
various Provinces in this direction are detailed. 

Veterinary Education. The Veterinary Colleges at Bombay, Madras, 
and Calcutta continue to give a three year course in English while 
at the Lahore College a four year course was held in addition to a 
three year course. These courses are taught in the vernacular. There 
was no post-graduate course at the Lahore College during the year 
but the re-opening of this course was contemplated in November 1919. 
The total number of students passing the final examinations of these 
Colleges was 142. In Burma the Veterinary School at Insein, which 
gives a three year vernacular course, turned out 12 students and the 
School at Taungyi which gives a lj year course passed two trained 
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students. There was increasing difficulty in obtaining suitable 
candidates for admission to these Colleges and in Madras candidates 
had to be induced to enter by increasing the monthly'stipends from 
Rs.10 to Rs.15. The hope is entertained, however, that the improve¬ 
ment in the pay and prospects of the subordinate veterinary staff, 
which some of the Local Governments have under consideration, will 
result in a large number of better qualified candidates seeking admission 
to these Colleges and Schools. 

The demand for veterinary graduates for employment in the various 
Provincial Departments, the Army, and the Indian States continued 
to increase and this demand is not likely to be satisfied until another 
veterinary college is opened, in Northern India. The teaching staff 
of the existing Colleges requires strengthening by the addition of more 
European teachers, and in order to obtain uniformity of teaching 
it is suggested that the curricula at the schools should be brought 
into conformity with those adopted in British schools. The recommen¬ 
dations of the Lahore Conference of 1919 in this respect have already 
been noticed in this Bulletin \loc. cit .]. Veterinary Associations 
have been instituted in the United Provinces and the Punjab. 

Veterinary Research. Owing to the shortage of staff not much 
time was devoted to this work, but some experiments were carried 
out at Muktesar on the following subjects. 

Rinderpest and haemorrhagic septicaemia.—Experiments under¬ 
taken in order to determine the length of time during which hides 
removed from animals that had died of these diseases remained 
infective were continued under varying atmospheiic conditions. 

Surra.—Experiments were continued at Muktesar. Several members 
of the Department obtained promising results, on a limited scale, 
in the treatment of the disease. Those obtained by Bramford at the 
Government Cattle Farm, Hissar, were considered to be particularly 
encouraging. 

A considerable amount of work was done by the Imperial Pathologi¬ 
cal Entomologist on the prevention of surra transmission by Tabanidae 
particularly among transport camels. It is said, however, that further 
experiments in this direction are necessary before definite conclusions 
can be drawn. 

Johne’s disease.—This was identified in material obtained from 
two animals at Bettiah (Bihar). Further attempts were made to 
cultivate the organism. 

Tuberculosis.—A number of strains of tubercle bacilli are being 
cultivated at Muktesar and a series of inoculation experiments with 
cattle and buffaloes are contemplated. 

Parasitic worms.—A new species of worm causing fatal gastritis 
in calves was detected by Sheather [this Bulletin, Vol. 7, No. 4, p. 203]. 
Another parasitic worm occurring in the larynx and pharynx of cattle 
and, buffaloes was described [this Bulletin, this No., p. 133]. 

Malaria.—What appears to be a true malarial infection in a buffalo 
was discovered and described by Sheather [this Bulletin, Vol. 8, 
No. 1. p. 14]. 

Vaccines for the treatment of distemper and pneumonia were being 
investigated at the Research Station at Badshahbag, United Provinces. 
A series of experiments to determine the most economical and effective 
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form of drug treatment for the numerous internal and external 
parasites of sheep and cattle was also undertaken at this Station. 

The meeting of Veterinary Officers held at Lahore in March 1919 
pointed out the immediate necessity of establishing a properly 
equipped and staffed central research institute for animal diseases. 
This question is under the consideration of the Government of India. 

British Guiana. Report of the Department of Science and Agri¬ 
culture for the year 1917. —Veterinary Division. [Milne (A. Seton) 
Government Veterinary Surgeon] pp. 67-68 f’cap. 1919. 
Georgetown, Demerara : “ The Argosy ” Company. 

This report contains very little information, chiefly, it appears, on 
account of the fact that contagious disease has been almost entirely 
stamped out of the Colony. The only outbreak was a small one of 
anthrax in a herd that had not been vaccinated during the preceding 
year. There were no cases of swine fever, and no cases of glanders 
have occurred for three years, of cerebro-spinal meningitis for five 
years, of contagious pleuro-pneumonia for 21 years. A few years 
ago, it is stated, these diseases were playing havoc with the stock of 
the Colony. 

Ceylon. Administration Reports for 1918. —Report of the Chief 
Veterinary Surgeon [Sturgess, (G. W.).] pp. 6 f’cap. 

There was a marked decrease in the incidence of rinderpest during 
the year (total number of cases 161 against 2,076 in the preceding year). 
Outbreaks occurred in three Provinces and six remained free. 

Foot-and-mouth disease was very prevalent throughout the year and 
all the Provinces except the Southern Province were affected (total 
number of cases 10,377 against 7,132 last year). As usual the disease 
was of a very mild type and spread with great rapidity. 

Only 24 cases of anthrax were reported in the Provinces and three 
cases in Colombo Town. At the Quarantine Station there were 1,302 
cases amongst goats and sheep imported from Southern India. There 
were 44 confirmed cases of rabies and 221 persons underwent treat¬ 
ment at the Pasteur Institute at Colombo and Coonoor. 

Thirty cases of “ swine septicaemia ” were reported, all from the 
Western Province. There were 23 reported cases of blackquarter in 
the Southern Province and seven cases in Uva. No cases of piroplas- 
mosis or of surra were observed. 

Fifteen cases of ophthalmia occurred amongst cattle in the Central 
Province but all recovered unde-: treatment. 

With the exception of one case of anthrax there was no contagious 
disease noted among horses during the year. The total number of 
cattle and buffaloes for the whole Island was 1,582,060. 78 horses, 
5,218 cattle, 9,607 sheep and 56,680 goats were imported during the 
year, but compared with the figures for 1914 there has been a consider¬ 
able decrease in importation. However, there has been no distressing 
shortage of meat in the Island. 54,896 cattle, 12,091 buffaloes, and 
96,531 sheep and goats were slaughtered for food during the year. 

Details are given with regard to the working of the Government 
Stock Farms. 
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Government of the Gold Coast. Report of the Veterinary Dejtert- 
ment for the Year 1918.— {O’Dea (M.E.) Acting Veterinary 
Officer.]—5 pp. fcap. 1919. Accra: Govt. Press. 

The veterinary work of this Colony appears to have been carried 
out by an unqualified staff under the direction of a Medical Officer. 
As in former years all cattle arriving at Coomassie from the Northern 
Territories and French Dominions were inspected before they were 
slaughtered or allowed to proceed by rail to stations near the Coast. 
There were several cases of what is stated to be cattle plague (rinder¬ 
pest) and a few cases of anthrax found amongst these cattle o*n arrival, 
but severe outbreaks of these diseases never manifested themselves. 
25 cattle belonging to herds suspected of cattle plague were seized 
and isolated during the three months ended 31st March, 1918, of which 
18 died from cattle plague while under detention and 7 from pleuro¬ 
pneumonia. Mange or scab appears to have been prevalent among dogs, 
sheep and goats. Figures are given dealing with the importation and - 
exportation of live stock from Coomassie and the management of the 
Livestock Farm at this same town. 

Northern and Southern Provinces of Nigeria. Annual Reports 
on the Agricultural Departments for the Year 1918.— Report of 
the Veterinary Department [Brandt (F.R.), Chief Veterinary 
Officer.] Northern Provinces, pp. 7-11. fcap. 1919. Lagos: 
Govt. Ptr. 

The training of natives as Stock Inspectors was the principal work 
of the Department and there are now 27 trained natives, who when 
placed under the direction of a Veterinary Officer have proved to be of 
assistance in discovering the existence and checking the spread of 
disease. The method of organising a system of veterinary inspection 
among the native cattlemen is described. For more than two years 
certain rules have been adopted by the Native Administration to 
control the spread of contagious disease and at least in those parte 
traversed by Veterinary Officers, viz., Zaria and Southern Kano, 
these rules are being enforced by the district headmen in a fairly 
satisfactory manner. In parte where a Veterinary Officer is not 
stationed, such as Sokoto and Bauchi, periodical reports are sent in 
which show that attention is paid to these rules. In herds which are 
stationary in one place the control of disease is comparatively simple 
but the annual movement of large herds of cattle away from Kano, 
North Zaria and Bauchi during the dry season into Southern Zaria 
and Nassarawa, and their return for the wet season renders efficient 
control exceedingly difficult. Efforts at controlling disease were 
concentrated mostly on the Zaria Province owing to the shortage of 
Veterinary Officers. 

During the earlier part of the year several outbreaks of rinderpest 
were reported by natives in Zaria Province and in Kano. A few 
reports of this disease were received from other Provinces. It is 
stated that as the result of the comparatively serious outbreaks in 
1915 and 1916 a very large number of cattle has probably become 
immune to the disease, but in young stock born since then there may 
be little or no resistance. [Compare in this connection the experience 
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gained by French Veterinary Officers during the outbreaks of rinder¬ 
pest which raged through West Africa in these years— this Bulletin, 
preceding No., p. 59.] 

Native cattle owners do not pay much attention to a disease which 
affects only a small percentage of their herd and it is quite likely that 
rinderpest is being kept alive in many herds without being reported. 
No attempt at inoculation has been made and the adoption of such a 
procedure is not .generally recommended until thorough tests can be 
made of the anti-rinderpest serum, and infected animals known to be 
free from trypanosomiasis are procurable in order to obtain blood for 
active immunisation. 

It appears that contagious bovine pleuro-pneumonia is the cause 
of a heavy annual mortality throughout the country. For the present 
the native method of inoculation against the disease by inoculation 
into the face is not to be discouraged as it tends to curtail outbreaks 
and animals which recover from its effects have a considerable degree 
of immunity. The slaughter of all infected or apparently recovered 
animals is advised. 

Foot-and-mouth disease is fairly prevalent throughout the territory 
but except by diminishing the milk yield in infected animals it does 
not seem to occasion much disturbance. 

With regard to trypanosomiasis it is stated that the definite location 
of the various fly-belts will take many years to accomplish. In 
addition to the known tsetse-infested areas in Sokoto, Kano, Bauchi, 
and Bornu, most of the country south of a line drawn east and west 
from about 20 miles south of Zaria must be regarded as probably 
fly-infested, especially during the rainy season. Trypanosomes of 
the vivax type were found in the blood of affected cattle in this part 
of the country. Two outbreaks occurred in Northern Zaria in herds 
of cattle which had not been moved away for the dry season, but 
animals had occasionally been introduced from other districts. In 
one of these districts careful search was made for tsetse flies, with 
negative results. The transmission in this outbreak would apparently 
be due to such biting flies as Stomoxj'S, Tabanidae, and Haematopota. 

An outbreak of haemorrhagic septicaemia occurred in the Borum 
Province ; bi-polar bacilli were found in the blood of affected cattle. 
The existence of other diseases such as blackquarter, anthrax, and 
piroplasmosis is suspected but their presence has not yet been con¬ 
firmed. 

Among sheep and goats the only conditions mentioned are those due 
to intestinal parasites. A number of sheep taken to Kaduna were 
found to be badly affected with Haemonchus contort us ; some goats 
running with these sheep were badly infested with tape-worms. 

Epizootic lymphangitis in horses is widespread and it is attributed 
chiefly to the carelessness of native owners. The type of disease is 
said to be mild compared with that occurring in other parts of Africa 
and spontaneous recovery is not unknown. Trypanosomiasis occurs. 
i:i horses as in cattle. 

The impossibility of dealing adequately with contagious disease 
in a country some 250,000 square miles in extent and containing over 
3,500,000 head of cattle with a staff of two Veterinary Officers and a 
number of unreliable natives is pointed out. 
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Southern Rhodesia. Report ot the Chief Veterinary Surgeon for 
the Year 1918. (With Report of the Veterinary Bacteriologist.) 

[Sinclair (J. M.), Chief Veterinary Surgeon; Bevan (LI. E. W.), 
Govt. Vet. Bacteriologist.]—7 pp. f’cap. 1919. Salisbury, 
Rhodesia: Govt. Ptr. 

East Coast Fever.—The number of fresh outbreaks during the year 
was five, with a mortality of 374 head, as compared with 13 and 438 
respectively during the previous year. Four of these fresh outbreaks 
occurred in the Victoria District and were expansions from existing 
centres of infection ; the fifth was in the Shamva section of the Mazoe 
District, an area not at any time previously affected with the disease. 
Generally, the position is regarded as more favourable than for many > 
years past, and the congregation at Odzi by road and rail of about 
12,000 head of cattle purchased by the Imperial Government in all 
parts of the territory without a single case of East Coast Fever or other 
infective disease is considered evidence of the health of cattle in general 
and also of the efficacy of the quarantine regulations in force and the 
control of cattle movements by the permit system. 

Cattle Cleansing Ordinance 1918.—The Draft Cattle Cleansing 
Ordinance, recommended by the Committee of Enquiry on East Coast 
Fever which sat in 1917 [see this Bulletin, 1918. Vol. 6. No. 1. p. 46] 
was passed by the Legislative Council with certain amendments 
•suggested by the Agricultural Union. This Ordinance, which repealed 
the Compulsory Dipping Ordinance, 1917, was promulgated in 
September and thereupon became operative in all areas in which the 
provisions of the latter had been applied. Provision exists for its 
application to the remaining portions of the territory and as circum¬ 
stances permit it is intended to apply it to these areas. [See also 
this Bulletin, 1919. Vol. 7. No. 4. p. 184.] During the year the 
number of dipping tanks was increased by upwards oi 266, the total 
number now being 1,263. Arrangements were made for the 
construction ■ of a large number of tanks on native reserves and 
unalienated land. 

Gall-Sickness in Cattle. A considerable mortality, in young stock 
chiefly, occurred from gall-sickness (anaplasmosis) on farms where 
dipping had been practised for a number of years, and stockowners 
were apprehensive lest this should become a seasonal occurrence if 
regular and proper dipping were maintained. Dipping undoubtedly 
prevents the establishment of that degree of immunity against gall 
sickness and redwater which is necessary to protect cattle when exposed 
to free tick infestation. When stock contract gall-sickness and die 
on farms where dipping has been legularly carried out for a number of 
years the position is admittedly serious and one is naturally led to 
•enquire as to the effectiveness of the dipping on the farms where this 
mortality occurred. On several of the farms on which the mortality 
referred to occurred it is admitted that tides had increased enormously 
during the latter part of the year. It is thus reasonable to assign 
the mortality from gall-sickness in these instances to dipping in 
solutions of ineffective strength. 

Blackquarter. —In Bulawayo and adjoining districts this disease has 
assumed the character of an enzootic. In this part it is rare for any 
But young animals to contract the disease in herds which were infected 
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in the previous year, but in newly infected herds a small percentage 
of mature animals contract the disease and die. The disease appears 
to be slowly spreading eastwards. The total mortality recorded 
was 1,104 head, as compared with 1,335 the previous year. 

Anthrax.—Four outbreaks in cattle were dealt with, viz., one in the 
Mtoko district, two in the Makoni district, and one in the Hartley 
district. 

One case of bovine tuberculosis was detected at the Bulawayo 
abattoir and one was reported from the Gwanda district. 

At the Johannesburg abattoirs 14 cases were found on post-mortem 
inspection of 12,132 head of slaughter stock exported from the Territory. 
Tuberculosis was found in one goat at the Bulawayo abattoir. 

A number of fresh centres of contagious abortion in cattle were 
discovered and it is thought probable that the disease exists to a 
much greater extent throughout the Territory than has been suspected. 

The total mortality from horse-sickness was 161 horses and mules, 
mostly horses. No statistics were available in sevetal districts, simply 
a general statement that a heavy mortality occurred. The degree 
of infection during the season must therefore have been heavy. 

Owing to the extension of the tsetse fly belt towards Malindi in 
the Wankie district a number of fatal cases of trypanosomiasis in 
cattle occurred. A slight mortality in cattle occurred in the Hartley 
and Melsetter districts. In the latter case the tsetse was not found 
in the district but it is known to exist in Portuguese Territory close 
to the boundary [see also this Bulletin this No. p. 115]. 

Ephemeral fever or three-days sickness of cattle was prevalent 
during the months of March and April but it caused hardly any 
mortality. No case of glanders occurred. 

Owing to the efforts of the Rinderpest Commission the southward 
extension of rinderpest from Central Africa appears to have been 
definitely stayed. 

Report of the Veterinary Bacteriologist. Routine work at the 
laboratory consisted in the diagnosis of contagious abortion by means 
of the agglutination test, the preparation of live vaccines against this 
disease, and examination of smears. Although many smears from sick 
and dead animals have been examined at the laboratory during the 
last fourteen years no preparation showing the anthrax bacillus was 
received until July 1917, and even since then the distribution of the 
disease has been very limited. A few outbreaks of trypanosomiasis 
were detected and many hundreds of doses of arsenic-antimony 
injection were issued, with, it is stated, very satisfactory results. The 
treatment, however, did not effect a cure, but it enabled a large pro¬ 
portion of animals to acquire a tolerance to the trypanosome compar¬ 
able with that produced in cattle and dogs towards piroplasmosis 
after treatment with trypanblue. Since the commencement of the 
wet season a very large number of smears were received from all parts 
of the country from cattle suffering from an acute form of anaplasmosis. 
The great majority were taken from animals of “ improved ” types 
bred upon farms where systematic dipping had been practised for 
some years. It would appear that the supposed eradication of ticks 
had given rise to a false sense of security and led to carelessness and 
finally losses. 
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Experimental work was restricted almost entirely to the inoculation 
of horses against horse-sickness by a method devised by Bevan himself. 
Two out of 12 horses that were inoculated died but the remaining 10 
were immunised. Towards the end of the year it was decided to issue 
to the public vaccine for the inoculation of young horses under two 
years of age. Breeders of horses who in previous years have placed 
foals at Bevan’s disposal for experimental purposes and have submitted 
treated animals to natural infection expressed complete confidence 
in the method. Some difficulty was experienced in the application of 
Theiler’s method of inoculating mules, and so 12 young mules were 
submitted to Bevan’s method of inoculation, with such satisfactory 
results that further experiments appear to be justified. During the 
past horse-sickness season, which, at the commencement, was excep¬ 
tionally severe, only five deaths occurred among the 150 Police horses 
previously inoculated and distributed throughout the country; in 
several districts these Police horses were practically the only equines 
that survived. The five deaths occurred in one district only; in all 
other districts although several animals became re-infected the 
immunity held good, and after a mild reaction they recovered. 

A few details concerning a new veterinary inoculation station which 
is in course of construction are then given. 

Nyasaland Protectorate. Annual Report Department of Agri- 
eultnre for the Year ended 31st March 1919. [Report Veterinary 
Division (De Meza J.) Acting Senior Veterinary Officer.] 
pp. 7-8. f’cap. 1919. Zomba: Govt. Ptr. 

For the greater part of the year the Veterinary Officer in Zomba 
(at the southern end of the Protectorate) was chiefly concerned with 
supplying meat to the Military Forces in Nyasaland, a task of con¬ 
siderable difficulty as the herds of native cattle had been severely 
depleted during the preceding two years. Cattle had thus to be 
brought down from the Mzimba District (towards the north of the 
Protectorate), but before they were introduced into the district 
around Zomba they were examined for ticks and passed through a 
dipping tank. This proved successful in preventing the introduction 
of East Coast Fever, but high mortality occurred as the result of 
debility and fatigue due to the hardships of the long journey. 

In 1915-1916 all herds in the Zomba and the adjacent Blantyre 
districts were carefully examined for demodectic mange, and treated 
when necessary, on account of the importance which this disease 
had assumed. Since that time it has not been possible to undertake 
a systematic inspection on account of shortage of staff. However, 
only an occasional case of the disease is now met with in these Districts. 
The incidence of this disease in outlying districts is not known but 
several cases were found in herds brought in from Mzimba. In 
Southern and Northern Rhodesia it is mentioned that this disease still 
gives great trouble. 

Isolated cases of red water in cattle occurred in the Shire Highlands, 
but many planters are now erecting their own dipping tanks and with 
systematic dipping it is hoped the disease will entirely disappear. 
Towards the end of the year a disease was observed in calves and 
sheep caused by an organism resembling a piroplasm. 



170 


Reports. 


[June 30, 1920. 


Isolated outbreaks of trypanosomiasis were reported from all parts 
of the Shire Highlands and most of the cases were attributed to 
mechanical transmission by Tabanidae. In the Mlanje District the 
spread of this disease, on the other hand, has become somewhat 
alarming and there is reason to believe that Glossina brevipalpis 
is of fairly common occurrence in this District. 

The situation as regards rinderpest in the North Nyasa District 
and in the occupied part of “ German ” East Africa was so effectively 
dealt with by the South African Rinderpest Commission that this body 
terminated its labours at the end of March 1919 [see this Bulletin 
1919. Vol. 7. Nos. 2, 3 & 4. pp. 90, 160, & 244]. The northern 
Nyasaland border is now being guarded by European lay inspectors 
and a system of cattle registration is being brought into force whereby 
the control of native herds is much simplified. The cattle-free belt, 
from the Stevenson Road to the Northern border, is still being kept as 
an extra precaution. In November 1918 a suspected outbreak at 
Ngara proved to be one of tsetse-fly disease. 

Few cases of liver fluke disease (in sheep?) were reported on account 
of the rainfall being far less heavy than in 1917-1918. 

Cattle were again considerably troubled with ophthalmia, but it is 
not believed that the condition is a specific disease and the early appli¬ 
cation of weak antiseptic lotions prevents serious complications. 

No case of rabies was reported. 

The mortality among poultry from fowl cholera was not so marked 
as in the last few years. 

Canine piroplasmosis was again prevalent and dog owners are 
advised to pass their animals through a dipping tank once a week in 
order to destroy the transmitting tick (Haemophysalts leachi). The 
necessity for the importation of bulls in order to improve the native 
stock which is of small size and unsuitable for work is emphasised. 

Uganda Protectorate. Annual Report Department of Agriculture 
for the Year ended 31st March 1919.—Report of the Chief 
Veterinary Officer [Hutchins (E.)]. pp. 33-36. f’cap. 1920. 
Entebbe: Govt. Ptr. 

The chief item of interest in this report is a description of the incidence 
of rinderpest in the Protectorate. [See also p. 112 of this No.] 

In the Buganda Province this disease appeared amongst the game 
in Buruli and Singo early in April, having spread southwards through 
the game in Bunyoro since the previous July and crossed the Kaiu 
River. Buffalo, bush-pig, bush-buck, cobus-cob, reed-buck, and 
oribi died in large numbers near this river. Infected buffalo migrated 
westwards to Bugangadzi and southwards along the Myanja Valley. 
By the end of May the cattle in this area had become contaminated 
and in July the disease spread eastwards to the cattle in Bulemezi 
and in August into Kiadondo, Busiro, and Kiagwe. In September 
rinderpest spread through the buffalo along the Kitumbi River and 
later to those along the Mabukazi River in Bwekula and Singo. Up to 
September the disease was confined to the north of the watershed 
between the Kafu and Katonga Rivers and only appears to have 
spread to the south of this line through the buffalo along the Kitumbi 
and Nabukazi Rivers. In December the disease spread from Bwekula 
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to Gomba and thence across the Katonga River reaching Buddu, 
Mawagolo, and Kabula in January ; it was also spread from this source 
by buffalo to Toro in January. 

In Singo, Bwekula, and Bugangadzi the spread of the infection 
appears to have been mainly due to the movement of game from 
infected to clean areas, and carcases of game were usually discoverable 
before the cattle in these areas became infected. In the Masaka 
District, owing to delay in reporting, very heavy losses were caused 
amongst the herds of cattle. It is estimated that about 30,000 cattle 
died from rinderpest in the Buganda Province during the year. 13,193 
cattle were inoculated by the simultaneous method in the Mubendi 
District, 7,303 in the Mengo District, 397 in the Entebbe District, and 
976 in the Masaka District. Considerable difficulties were experienced 
in obtaining reliable virulent blood for the inoculation, and it was 
necessary to re-inoculate a number of herds which had not reacted. 
Extremely heavy losses from trypanosomiasis occurred amongst the 
cattle inoculated at Kasanda in Singo ; a large number became infected 
with T. pecorum, and the greater number died from this disease. The 
mortality in most of the Inoculation Camps was high and in some they 
amounted to about 20 per cent, from all causes. The largest proportion 
of deaths occurred among calves or very old animals belonging to herds 
infected with rinderpest prior to the inoculation and herds infected 
with trypanosomiasis. 

In the Eastern Province there were numerous outbreaks in several 
centres and heavy losses were reported, but the disease does not seem 
to have been dealt with to any great extent on account of the inade¬ 
quacy of the staff. 2,370 cattle were inoculated in the Lango District, 
1,137 in the Teso District, and 360 in the Busoga District. 

In the Western Province the disease appears to have been introduced 
in January by buffalo from Bwekula into the south-eastern part of 
the Toro District and large numbers of buffalo were reported to have 
been found dead in areas in which they had not previously been known. 
As the quarantine regulations were well kept the disease had not, 
up to the end of March, spread to the cattle outside the original centres 
of infection. In January the disease was reported in the counties of 
N’sara and Nyabushozi in Ankole near the Masaka border and very 
heavy losses resulted. 

Outbreaks of trypanosomiasis occurred amongst herds in South 
Western Singo, in Bugerere, and at Butiaba. Cattle at Kigamere in 
Buyaga were found to be infected ; Glossina fusca was found in this 
neighbourhood on the Djumambogo River. Herds at Kyabanja, 
Eiguale, and Kagoro in Toro were also found to be infected. 

Several outbreaks of foot-and-mouth disease were reported in 
Buganda, but this disease was not so prevalent as it had been in recent 
years. 

Pulmonary tuberculosis was discovered in an Ankole cow at the 
Kampala slaughterhouse. 

An outbreak of anthrax was reported at Mbarara; this disease 
appears to be of common occurrence in most parts of the Western 
Province. 

Among diseases of equines, mention is only made of two cases of 
ulcerative lymphangitis treated. 
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Outbreaks of scab in sheep and goats were not so numerous as in 
previous years. 

Two cases of avian tuberculosis were found in Kampala in fowls 
that had been imported from British East Africa. 

1,035 cattle were exported from the Buganda Province to British 
East Africa and these included 350 head used for the production of 
anti-rinderpest serum at Kabete. 

The report closes with the returns of the slaughterhouse at Kampala, 
the results of microscopic examination of slides received at Kampala, 
cases treated at the veterinary dispensary, and the incidence of disease 
among Government livestock. 
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NATIONAL COLLECTION OF TYPE CULTURES. 

(Lister Institute, Chelsea Gardens, London, S.W.) 

The Medical Research Committee (now the Medical Research Council) 
have long had in view the formation of a National Collection of Type 
Cultures, from which biologists in general and bacteriologists in particular 
may obtain authentic strains of recognized bacteria and protozoa for use 
in scientific work. The need of an available supply of this kind has long 
been felt in many directions and particularly in medical research work, 
for the study of principles and methods in bacteriological technique and 
for the systematic classification of bacteria and protozoa in their various 
species and strains. 

In the past the needs of workers in this respect have never been fully 
met. In this country the Lister Institute of Preventive Medicine has for 
many years assisted bacteriologists both at home and abroad, so far as 
the resources of its own private collection have permitted, but British 
workers have been dependent in great part upon the courtesy of scientific 
colleagues or upon the collections of Institutes i;n other countries. Before 
the war the collection at the Pasteur Institute in Paris, maintained by 
M. Binot, was very helpful to workers here. A collection of type cultures 
was formerly maintained on a commercial basis by Kr&l at Prague, and 
this was subsequently transferred to the Sero-physiological Institute 
of Vienna. This source of supply was never completely satisfactory, 
though many made use of it. In America the Museum of Natural History 
in New York has maintained a Culture Bureau during the last eight years, 
and it is believed that the activities of the Bureau have been of the greatest 
benefit to workers there, not only bv the provision of authentic cultures, 
but also by the studies in classification made by its staff. Early in the 
present year the Medical Research Council! were able, by the courtesy of 
the Governing Body of the Lister Institute, to make arrangements to 
maintain a National Collection of Type Cultures at the Institute, where 
all the necessary facilities have been provided. The scheme will be under 
the general direction, on behalf of the Council, of Dr. J. C. G. Ledingham, 
a member of the staff of the Lister Institute, while Dr. R. St. John Brooks 
and Miss M. Rhodes have been appointed by the Council to be Curator 
and Assistant Curator respectively. The Medical Research Council are 
greatly indebted to the Governing Body for this opportunity of establishing 
a central collection upon a proper footing at once, without further delay. 
The present arrangement is made for a short term of years, before the end 
of which the future location of the collection will be considered. 

It is proposed to collect and maintain bacterial and protozoal strains 
of medical, veterinary, and economic importance, but in the immediate 
future the efforts of the staff will be directed more particularly to obtaining 
fully authenticated strains of pathogenic organisms. 

Subsidiary researches on the viability of bacteria in artificial media 
will be undertaken with a view to the discovery of economical and labour- 
saving methods of sub-culture. The staff will also be prepared to give 
help in the identification and classification of strains received from workers 
at home or abroad. 

The co-operation of bacteriologists is earnestly invited, and in return 
every effort will be made to supply the needs of applicants for cultures. 
Cultures that may be sent either for identification or for maintenance 
in the collection should be accompanied by the fullest particulars as to 
source and date of isolation and, if possible, by clinical ana epidemiological 
notes. It must naturally be left to the discretion of the Director to decide 
whether given cultures are of sufficient importance to be maintained in the 
collection, but it is hoped that this will not deter workers from forwarding 
strains of even the commonest types of organism. These will have value 
at least for the adequate representation of strains of recent origin. Studies 
in classification will also be aided if large series of authentic specimens of 
•closely related species are available for workers. 
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Cultures will be supplied on demand so far as possible to workers at 
home or abroad and, as a rule, a small charge will be made to defray the 
cost of media and postage. Strains representing at least the commoner 
types of human infection can already be supplied, and at a later date it is 
proposed to prepare a catalogue for publication. 
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DISEASES DUE TO PROTOZOAN PARASITES. 

Tejera (E.). Trypanosomiases animales an Venezuela. [Animal 
Trypanosomiases of Venezuela .]—Bull Soc. Path. Exot. 1920. 
April 14. Vol. 13. No. 4. pp. 297-305. 

(A) Equine trypanosomiasis. In Venezuela trypanosomiasis of 
widespread distribution has been recognised for some considerable 
time affecting horses and sometimes mules and donkeys. The disease 
is manifested in two forms, which are clinically different, viz., (a) peste 
boba, hermosura and tristeza, and (b) desrengadera. 

(a) The first form—peste boba—is characterised by wasting, 
accompanied by oedematous swellings in certain parts, dullness and 
depression. The disease is insidious in its onset, the first symptom 
appears to be a rough appearance of the coat and the hair is easily 
detached leaving bald patches. No other symptom beyond a rise in 
temperature is noticeable during this stage, but the animal soon after¬ 
wards becomes dull and feeds badly ; this stage, however, only lasts a 
short time, sometimes only one or two days. The animal subsequently 
regains its spirits, its appetite is restored and no sign of disease is 
noticeable. But, a few hours work again causes the animal to become 
dull and languid. Later, there occurs an oedematous swelling of the 
face; the eyelids become swollen and may cover up more or less 
the eyeball. The swelling extends down towards the breast, and 
underneath the neck one may fairly commonly see a pendulous 
swelling of fairly considerable size called by breeders papera 
(goitre). Under the belly a swelling about 2 ft, or more in diameter 
may be seen around the region of the navel; swelling of the scrotal 
region is not infrequently seen. Sometimes the swellings disappear 
and the emaciated condition of the animal, in spite of a normal 
appetite, may then be more readily noticeable. Symptoms of anaemia 
are rapidly produced; the nasal and buccal mucous membranes 
(697) Wt. pi/29. 700, 10.20. B.AF.Ltd. Gp.11/14. A 
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become white in colour, conjunctivitis accompanied by persistent 
lachrymation is not infrequently seen, and a brownish discharge escapes 
from the nostril. From time to time a rise in temperature is shown. 
In the last stage the fever is generally continuous and accompanied 
by .dyspnoea and tachycardia. The disease runs its course in one 
or two months and ends fatally in more than 80 per cent, of the 
cases. 

(b) Desrengadera is characterised by progressive emaciation and 
very marked anaemia, the animal becomes easily exhausted at work 
and shows signs of tachycardia and dyspnoea. Very shortly after the 
appearance of these symptoms troubles are manifested in connection 
with the nervous system, which consist of inco-ordination in move¬ 
ments, paresis affecting both hind limbs, and more rarely complete 
paralysis. At the onset the animal is noticed merely to make a 
false step from time to time. Later flexion is executed with difficulty 
in the hind limbs and the points of the hoofs are dragged along. The 
animal walks with its limbs stiff and widely separated. It maintains 
its equilibrium with greater and greater difficulty and often 
leans up against some object to maintain an upright (posture. 
Nevertheless the subject may be able to run quite well during this 
stage. Gradually the symptoms of paresis increase in intensity till 
the animal is no longer able to keep standing, and finally it remains 
lying down. If it is given food it may still last a few days. In this 
form the mortality amounts to almost 100 per cent. In the rare 
cases which recover paresis affecting the hind quarters persists. 

An acute or fulminant form is mentioned in which the animal may 
die after having shown hardly any symptoms of the disease. The 
trypanosome causing these outbreaks on the plains of Venezuela was 
first discovered by Rangel (Rafael) 1906, and this author demon¬ 
strated that both clinical forms were caused by the same organism, 
viz., a trypanosome of the evansi type, which measured on an average 
from 16 to 20// by 1‘7//. The organism was designated T. venezuelense 
by Mesnil in 1910. 

Clinically, the Venezuelan trypanosomiasis is somewhat similar to 
the Argentine trypanosomiasis known as mal de caderas, although 
haemoglobinuria is never observed in the former condition whereas it 
occurs frequently in the latter. The causal organisms are, moreover, 
morphologically different. T. venezuelense appears to be much more 
highly virulent causing death in from two weeks to two months, while 
that caused by T. equinum generally lasts from two to five months. 
The Venezuelan disease occurs at the commencement and at the end 
of the rains, i.e., the majority of cases are seen in March and April. 
The transmitting agent has not yet been discovered. Tabanids and 
stomoxyds were examined but no flagellates were found in them. 
Mosquitoes have been blamed but- a sufficient number were not 
examined. The great plains (los llanos) are traversed by innumerable 
streams which overflow during the rainy season and are converted 
into lakes during three or four months of the year; this explains 
the presence of the enormous number of mosquitoes seen. 

T. venezuelense shows, naturally, a high degree of virulence for the 
horse, causing annually the loss of several thousand head. A note¬ 
worthy feature about the disease is that it is of very frequent 
occurrence among animals collected by breeders in kraals, that is, in 
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large enclosures surrounded with barbed wire, whilst it is extremely 
rare in animals living in the wild state. Mules and asses may also 
become affected with desrengadera, but in a considerably smaller 
proportion. It is also very common to find on the Venezuelan plains 
the large rodent known as “ chigiiire ” [or the capybara] (Hydrocherus 
capibara) affected with symptoms of paresis of the hind parts and 
infected with T. venezudense. Rangel discovered dogs and monkeys 
naturally infected with this trypanosome. Fernandez (A, G.) found 
morphologically identical trypanosomes in the blood of several 
monkeys ( Mycetes ursinus) affected with marked emaciation and 
sometimes paresis of the lower extremity. 

The pathogenicity of the trypanosome towards laboratory animals 
was experimentally tested. Guinea-pigs succumbed in from 20 to 30 
days, the incubation period lasting from 5 to 7 days. The parasites 
increased in number up to within two or three days of the time of 
death when they disappeared in about 90 per cent, of cases. The 
trypanosomes assume a very granular appearance. The animals 
maintain their appetite and show no other symptoms besides fever. 
The spleen is, as a rule, considerably enlarged. Grey mice died 
within 15 days after infection, the period of incubation varying 
from 3 to 7 days. Disappearance of the trypanosomes as was noted 
in guinea-pigs shortly before death was not observed to take place in 
mice. In grey rats the disease lasted 15-18 days after an 
incubation period of 7-9 days. Two rats showed numerous 
T. lewisi in their blood at the time of inoculation. These organisms 
diminished progressively in number as T. venezudense increased until, 
after a while, no T. leivisi could be found. Before death the rats 
showed a roughened coat and diarrhoea. Marked swelling of the 
spleen occurred. A horse was injected subcutaneously with 1 c.c. of 
blood from an infected guinea-pig; four days later a few scanty 
trypanosomes were found in its blood and it succumbed in 56 days, 
after showing numerous trypanosomes in its blood four days before 
death. At the beginning of the infection the horse presented an 
irregular temperature rising sometimes to 40 5° C and remaining 
continuous (about 40° C) for about 10 days before death. 
The animal maintained its appetite but became extremely 
emaciated, showed no oedematous swelling but persistent lachrym- 
ation. On certain days it was dull and depressed but at other times 
it was more or less high spirited. Four days before death it 
commenced to show signs of paresis of the hind quarters and on the 
day before death it could no longer remain standing. Post-mortem : 
marked dropsy, haemorrhages on the colon, peritoneal adhesions, liver 
very much enlarged and affected with fatty degeneration, spleen very 
greatly enlarged, lemon-coloured liquid in the pericardial sac. 
Numerous trypanosomes were found in the heart blood. 

The trypanosome proved to be very virulent towards the opossum ' 
(Opossum didactylus). ’After an incubation period lasting two days 
the animal died in 22 days. Trypanosomes disappeared from the 
blood two days before death. The animal became affected with 
paresis of the hind quarters for a few days before death. Post¬ 
mortem the spleen was enlarged. Two monkeyB were inoculated, 
one Mycetes ursinus and one Cebus capucinus. The first of these 
died in 19 days and the second in 24 days. A heifer was inoculated 

(697) 4.2 
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with 1 c.c. of infected guinea-pig blood containing numerous trypano¬ 
somes ; from the 7th to the 17th day its temperature rose to 40 6 C. 
Trypanosomes then became rare in the peripheral blood and four 
days later disappeared completely. However, its blood proved to be 
still infective five months after inoculation upon injection into guinea- 
pigs. No symptom of disease was shown. 

(B) Bovine trypanosomiasis. On examining the blood of a cow 
which was thought to be affected with piroplasmosis the author 
discovered a trypanosome which appeared to be quite different from 
T. theileri. The parasites were very scanty (scarcely six per film), 
they agitated the red corpuscles, but did not traverse the field of the 
microscope. After staining with Giemsa the cytoplasm stained 
pinkish violet, the nucleus and centrosome stood out quite distinctly; 
the body was fairly straight, the nucleus oval and situated in the 
central portion of the body ; centrosome deeply stained and situated 
very near to or actually at the posterior extremity ; flagellum started 
from the centrosome and the free portion was generally from 5-6 fx long. 
The undulating membrane was scarcely visible. Total length including 
flagellum 16-23//, width 1'5/r. 

The trypanosomes were never numerous in the blood but it is remarked 
that only two infected animals were examined, and for a short period 
only. The animals were extremely emaciated. The skin showed 
numerous bald patches, the mucous membranes were very pale. 
There was a very firm swelling situated under the neck, sometimes in 
the dewlap, called “ papera ” (goitre) by breeders. The animals were 
dull and depressed. The appetite remained almost normal. Two 
guinea-pigs and a cat were inoculated with infected blood, with 
negative result. 

The only previous record of a trypanosome causing death in cattle 
in South America is that of Leger and Vienne [this Bulletin , 1919, 
VoL 7, No. 3, p. 123], and it is quite probable that the trypanosome 
studied by them was identical with that discovered by the author in 
view of the fact that the cattle of French Guiana are imported from 
Venezuela. This trypanosome (named T. guyanense), although it was 
considered to be of the evansi type, was not thought to be T. equinutn, 
hippicum, or evansi inasmuch as these are all very virulent towards 
laboratory animals. Tejera expresses agreement with the authors 
upon this point and further believes that it is not identical with 
T. venezuelense, which is transmissible to all mammals and sets up a 
fatal disease. Tejera is inclined rather to agree with Mesnil who 
believes that T. guyanense is simply a variety of, if not identical 
with, T. cazalboui (vivax), inasmuch as both parasites are infective 
towards the ruminants and equidae only, and not towards rats, mice, 
guinea-pigs, dogs, cats, and monkeys. 

[It must be noted, however, that Tejera states that his bovine 
trypanosome did not cross the field of the microscope in fresh 
preparations whereas the most marked feature of trypanosomes of 
the cazalboui-vivax group is their intense motility in a translatory 
direction.— Ed.] There is reason to believe that the bovine trypano¬ 
somiasis has not long been in existence in Venezuela and the author 
therefore suggests the possibility that T. cazalboui, the causal agent of 
Souma has been introduced with the importation of hump-backed cattle 
(zebus) during the last few years. 
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Cross (H. E.). A Note on the Treatment of Surra in Camels by 
Intravenous Injections of Tartar Emetic. — Agric. Res. Inst., Pusa. 
Bull. No. 95. 1920. 4 pp. 1920. Calcutta : Supt. Govt. Ptg., 
India. (Price As.2.) 

Working in conjunction with Pool (W. A.) from 1917 to 1919 Cross 
carried out some experiments on the treatment of six camels suffering 
from surra, with tartar emetic. 

Camel No. 1. Aged 8 years. Condition poor. Received daily for 
six consecutive days 200 c.c. of a 1 per cent, solution intravenously, 
fed well during treatment, but after the last dose it lost its appetite 
and did not feed normally for two days. The camel never did well 
and died 129 days after the end of the treatment, but no trypano¬ 
somes re-appeared in the blood. 

Camel No. 2. Aged 9 years. Condition poor. Received 600 c.c. 
of a 1 per cent, solution intravenously for seven consecutive days, off 
feed at commencement of treatment, but appetite improved and was 
feeding well on the 7th day. The animal continued to feed well but 
never improved in condition. It died as the result of an injury to 
its leg ; no trypanosomes re-appeared in the blood up to the time of 
death since the end of the treatment 179 days previously. 

Camel No. 3. Aged 7 years. Condition poor. Received 260 c.c. 
of a 1 per cent, solution intravenously for three consecutive days, fed 
well, but on the 4th day it lost its appetite and did not feed well again 
for four days. Subsequently its appetite was good and it improved 
greatly in condition. Nineteen months after the treatment the camel 
was put to work and carried a load of 5 maunds on an average 19 
miles a day for 3£ months. 241 days after the treatment one guinea- 
pig and one rabbit were inoculated with blood from the camel but 
they remained healthy. The camel died as the result of an accident 
and no trypanosomes re-appeared in its blood since treatment finished 
780 days previously. 

Camel No. 4. Aged 7 years. Condition fair. Injected with 200 c.c. 
of a 1 per cent, solution daily for the first two days and 250 c.c. 
daily for the next four days. Fed well except on the last day 
when it fed fairly. • For three days after the last dose the appetite 
was not good but after this the camel fed well and improved in 
condition. 238 days after the treatment one guinea-pig and one rabbit 
were inoculated with blood but they remained healthy. The 
camel died as the result of a castration operation, but no trypano¬ 
somes re-appeared in its blood since the end of the treatment 513 days 
previously. 

Camel No. 5. Aged 9 years. Condition poor. Injected with 200 c.c. 
of a 1 per cent, solution of tartar emetic and subsequently on nine 
occasions with 250 c.c. on alternate days. Fed well except during the 
last five days of treatment, when its appetite was fair ; again for five 
days after the last dose the appetite was only fair, but after this Ihe 
camel fed well and improved in condition. 235 days after the end of 
the treatment one guinea-pig and one rabbit were inoculated with 
blood, but remained healthy. About 18 months after the treatment 
the camel was put to work daily for 3| months carrying a load of 
5 maunds on an average 19 miles a day. Trypanosomes were not 
detected in the blood on examination 887 days after the treatment, 
aqd at that time the general condition was good. 
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Camel No. 6. Aged 8 years. Condition fair. Received doses of 
60 c.c. of a 1 per cent, solution on 10 alternate days. Fed well during 
the whole of the treatment. 289 days subsequently one guinea-pig 
and one rabbit were inoculated with blood from the camel and 
remained healthy. Twenty months after the end of the treatment 
the animal was put to work continuously in the same manner as 
camels Nos. 3 and 5 and for the same period. Trypanosomes were 
not found in the blood on examination 945 days after treatment, and 
the general condition at that time was good. 

It is concluded that camels Nos. 3-6 were cured, and that therefore 
tartar emetic gives promise of success in the treatment of surra. It 
is admitted, however, that before the drug can be definitely stated to 
be a cure for surra a large number of animals must be submitted to 
treatment. Dealing with the accidents that may occur during treat¬ 
ment the author mentions that great care has to be taken to inject the 
drug directly into the vein, otherwise if any escapes subcutaneously 
sloughing results. Injection of the drug is liable to cause fainting and 
it must be injected slowly at blood heat. It was found that fainting 
was not so Liable to occur if the injection were given during the 
intervals between the paroxysms, i.e., when the temperature is not 
high. Large doses, amounting to 600 c.c. of a 1 per cent, solution 
could be ad mini stered safely in one day to full grown camels if the 
amount were given in three injections with 2-3 hours interval between 
the injections. If, on the other hand, this quantity is given in one 
injection death results in the majority of cases. 

Fiske (W. F). Investigations into the Bionomics of Glossina palpalis. 

— Bull. Entom. Res. 1920. May. Vol. 10. No. 4. pp. 347-463. 

With 11 figs* 

These studies were made on the shores and islands of Lake Victoria 
Nyanza, extending over a period of two years, the object being to 
fix the factors in the “ control ” of the species which operate in 
nature and which may be simulated artificially. 

It was at first noticed that of flies caught, in most cases the great 
majority were males, leading one to suppose that the rule is that 
males are generally in excess. More females were found where the 
predilection “ food hosts ” were scanty, and by driving away all such 
from a small islet and again catching flies, it was found that the sexes 
were approximately equal—the reason being that males, whether 
hungry or not, are always active, whereas females are quiescent and 
not easily caught except when hungry. Sheltering vegetation is a 
great factor in sex proportion. When food is plentiful, males are to 
be found in attractively sheltered regions with few or no females. 
When food is scarce however females are plentiful—not near shelter, 
but in localities where their favourite reptilian hosts are to be found. 

The habits of both sexes are relatively constant. Both have to seek 
food, and when their hunger is satisfied they seek shelter. The 
females retire to massive shelter, while the males loiter about in 
moderate shelter, near the open in places where females are likely to 
pass. Every week or ten days the female repairs to the breeding 
ground to deposit a larva. “Following swarms” are seen following 

* Abstracted by iUr. is. C. J. Bennett, M.R.C.V.S. 
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-almost any moving animal, even those whose blood the flies do not 
relish, their food hosts in order of predilection being: (1) Crocodile, 
•(2) Varanus (lizard), (3) Hippopotamus, (4) Various antelope and pig, 
(5) Other wild animals, (6) Domestic animals, (7) Man. 

It is thus evident that man is not greatly worried if other hosts 
are numerous, and also that driving away the main hosts will not 
improve matters for man, but rather make them worse. These facts 
were proved statistically. Complete animal depopulation of any 
isolated island will reduce fly as they will not migrate over any stretch 
of water more than about 300-600 yards. 

Breeding grounds were extensively studied. As the egg reaches 
the larval stage before being deposited, very few prospective pupae 
are produced— less than 4 per month per female —and these receive 
great care. They must be deposited away from destructive factors, 
animal or climatic. The best position is in dry sandy or gravelly 
stretches such as the beach of the lake, but in any case sufficiently 
shaded from the sun either by large stones or such light vegetation 
as would grow on this soil. Finely comminuted, dry vegetable debris 
if shaded is very often selected. It is necessary for survival of the 
species that sufficient food, sufficient massive shelter for quiescent 
females, and suitable dry shady breeding ground be present in 
appreciable proximity, and it was noticed that fly was most dense 
where these factors were associated. 

There are various inimical factors in Glossina bionomics, affecting 
mainly the puparium. Sunlight on the soil where they are deposited 
is fatal and in any but dry soil they are subject to predations on the 
part of various ants, beetles, etc. The breeding ground is instinc¬ 
tively chosen to be free from not only a few but all inimical factors; 
so much so that it is of little value to consider them, a consideration 
of the specific beneficial factors being more remunerative of inform¬ 
ation. Adult flies may be destroyed to a degree by spiders or larger 
flies (dragon flies) and if exposed to direct sunlight for any length of 
time. The former is negligible and the latter is avoided in that the 
flies seek shelter. Floods will of course destroy the pupae in the 
breeding ground but they are rarely placed where a flood is likely 
to occur. Lack of water, or distance from it, is not inimical to tsetse 
as they are constantly found inland. However the main food hosts 
are amphibian by nature, and the most suitable breeding grounds are 
the beaches. Consequently one expects and actually does find a 
greater density of fly near water. 

Normally flies die off either of “ old age ” or in consequence of 
“ dispersion ” which occurs owing to their getting too far from shelter 
whilst in search of food. Thus three requisites are indispensable to 
fly : (a) Food ; (6) Massive shelter for adults; (c) Breeding grounds, 
and a level is maintained dependant on the one most poorly represented. 

von Bassewitz (E.). A Sanguesuga “ Haementena Offic .” Transmissora 
da Pyroplasmose [Trypanosomiasis ?] equina sul-americana “ Mai 
de Cadelras.” [The Medicinal Leech as Transmitter of the South 
American Equine Trypanosomiasis, Mai de Caderas.]— Brazil- 
Medico., 1920. May 1. Yol. 34. No. 18. pp. 283-285. 

All the equines in the South American Continent are the progeny of 
imported animals. Mai de caderas is limited in this Continent to 
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certain, often very small, enzootic centres, containing stagnant water 
and shallow lakes. It is well known that a certain indigenous large 
rodent the capybara (Hydrochoerus capibara) becomes the victim of 
periodical outbreaks caused by a trypanosome indistinguishable from 
T. equinum, the cause of mal de caderas. It seems to be a common 
belief among the native population that outbreaks of mortality among 
these rodents is an indication of an impending inevitable recrudescence 
of the eqpine affection in the same region. This rodent is therefore in 
all probability the reservoir of the virus and it remains to be proved in 
what manner the virus becomes transmitted to equines. 

It is well known that the disease can be prevented from spreading 
from infected animals to healthy ones in separate enclosures by means 
of a simple wiie fence. Recrudescences of the disease are also known 
to occur after a prolonged period of heavy rain. It was noted by 
Kemmerich that the disease could be eradicated from large tracts of 
land in Argentina by simply draining infested pastures. This author 
also noted on several occasions that horses affected with the disease 
could be allowed to run at liberty with healthy horses without running 
any risk of transmitting the affection, even although blood-sucking 
insects, both diurnal and nocturnal, were present in considerable 
numbers. 

While engaged upon a study of Brazilian leeches von Bassewitz 
claims to have discovered the actual method of transmission. A 
foal was bruised severely in one of its limbs and a few of the 
common medicinal leeches of the vicinity were applied to the inflamed 
part. Subsequently the animal became affected with an intermittent 
type of fever and marked wasting, notwithstanding an unimpaired 
appetite. On examination of its blood the trypanosome of mal de 
caderas was discovered. The case then evolved as a typical case of 
the disease with, finally, complete paralysis of the hind quarters, 
78 days after the trypanosome had been discovered. 

The leeches which had been utilised in this case were preserved 
and the presence of the parasite in them was verified (19 days after 
they had been used upon the foal). The caecal sacs attached to 
the gastro-intestinal tract were full of blood that seemed to have 
undergone very little change and positive results were obtained 
in three out of the eight leeches examined. On the following day two 
rats were inoculated with this material and tubes of Novy-MacNeal 
media were also inoculated. Both the rats rapidly showed numerous 
trypanosomes in their blood and died in 11 and 14 days, respectively. 
The culture media also developed numerous clumps of trypanosomes, 
but these organisms proved to be quite avirulent upon inoculation into 
an aged donkey. Donkeys are, however, known to be more resistant 
towards mal de caderas than horses. 

[It is regrettable that this author was not able to pursue a more 
exhaustive series of experiments to establish his contentions.— Ed. j 

Goodall (A). Notes on Thick Film Method of Staining Piroplasms 
and Anaplasms in Routine Veterinary Diagnostic Work— Jl. Comp. 
Path. <t Therap. 1920. June. Vol. 33. No. 2. pp. 103-105. 

A fairly large drop of blood is allowed to fall on the centre of a 
clean slide, spread out to the size of a threepenny piece or sixpence 
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with the comer of another slide, and allowed to dry at room tempera¬ 
ture protected from dust. An endeavour should be made to make 
the film of a uniform thickness and not too thick as otherwise coagu¬ 
lation will distort the blood elements. For field work the films can 
be conveniently prepared in an ordinary slide carton provided with a 
lid and when dry transported in this carton to the place where they 
are to be examined. 

No fixation is necessary prior to staining; the films are plunged 
into a bath of the following solution in which they are allowed to 
remain for 30 minutes: 2 c.c. of a 1 per cent, watery solution of 
eosin, 4 c.c. of a 1 per cent, solution of azur II, and 220 c.c. distilled 
water. This solution should be made up fresh every day. The slides 
should be numbered with a diamond. After staining, the films are 
washed with distilled water and allowed to dry at room temperature. 
During the process of staining the haemoglobin is dissolved out and 
if parasites are present one gets a field of them, which together with 
leucocytes and a varying quantity of debris is practically all that is 
seen. 

The chromatin and plasma elements of the parasite are said to 
come out very distinctly with practically the same colouring as is 
obtained when they are stained intracellularly by Giemsa’s method 
but with the great advantage that one generally obtains a field of 
several parasites in various stages, which can be studied together 
without shifting the field. 

The method appears to have been used by the author with great 
advantage in the diagnosis of bovine piroplasmosis, anaplasmosis, 
East Coast fever and anthrax. It was suggested to him by Gibbs 
(0. F.), Assistant Bacteriologist to the Public Health Department 
(Union of South Africa), who employed it in the routine diagnosis of 
malaria in the human subject. 

Akagao (Henrique de Beaurepaire). Breves consideracoes sobre a 
babesiose e a anaplasmose bovinas. [Brief Notes on Babesiasis 
(Redwater) and Anaplasmosis in Cattle .)—Brazil Medico. 1919. 
Jan. 11. Vol 33. No. 2. pp. £-10. 

In this short paper Aragao (of the Institute Oswaldo Cruz, Rio de 
Janeiro) discusses some interesting points in connection with the 
above diseases, and in particular the apparent absence of the parasites 
from the peripheral blood so commonly observed in cattle suffering 
from babesiasis, while they can be made easily demonstrable in smears 
from the internal organs. This affinity for the internal organs is 
manifested by several closely related species of Haemosporidia belong¬ 
ing to the families Haemogregarinidae, Leucocytozoidae, Haemopro- 
teidae, and Plasmodidae, so that the parasites might be actually 
denominated Splanchnozoa and this peculiar affinity Splanchnotaxia. 
He again discusses the vexed question as to the specificity of the 
anaplasms and cites work done by himself and Dias, and since claimed 
to have been confirmed by many other authors, repudiating the 
parasitic nature of these bodies, which they claim to have found in all 
groups of animals from man to marsupials and to be in reality degenera¬ 
tion forms within the red corpuscles. 

The absence of Babesia parasites in the peripheral blood does not 
preclude their absence from the entire body, inasmuch as very 
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frequently in these cases the parasites are collected in large numbers 
in the internal organs. 

Sometimes the piroplasms exhibit a marked predilection for the 
internal organs, in the same manner as is known with regard to certain 
closely allied Haemosporidia, which are localized and pass important 
phases of their development in these parts, sometimes within and 
sorhetimes outside the red corpuscles. 

This very characteristic property of these parasites might be given 
the name organotaxia. The anaplasms are minute bodies of a haemic, 
and not parasitic, nature, and bear absolutely no relationship to the 
babesiae. 

Fischer (Walther) & Scheedemann (Hans). Klinlsches und Histolo- 
gisches ueber Hunde-Babesiose. [Canine Babesiasis : A Clinical 
and Histological Study.]— Cent. /. Bald. 1. Abt. .Orig. 1920. 
Jan. 10. Vol. 84. No. 1. pp. 35-43. 

In 1915 the sporting dogs kept by German prisoners in their intern¬ 
ment camp at Nanking, China, succumbed rapidly after severe jaundice. 
On post-mortem examination the animals were found to be severely 
infested with Schistoso?num japonicum, which is very widespread 
in the country, and the intense jaundice would appear to be due to 
these parasites and their eggs. In the following year a disease showing 
similar symptoms, that is, of suddenly occurring haemoglobinuria and 
jaundice and rapid death was observed among the sporting dogs. 
In the first of these cases, however, no schistosomum infection was 
discoverable, and on blood examination piroplasms {Babesia canis) were 
found in the red corpuscles. The diagnosis made in the preceding year 
was probably therefore erroneous. Forty dogs succumbed to the 
disease in the summer of 1916. A careful examination was made of 
three cases that had succumbed after the acute form of the disease, 
and of four that developed a chronic form and recovered. 

According to Neumann-Mayer the clinical course of canine piroplas- 
mosis is of short duration. It develops with symptoms of profound 
anaemia accompanied with fever, jaundice, and haemoglobinuria, 
and may in a few days end fatally after rapid wasting. In the chronic 
form haemoglobinuria is often absent, the principal symptoms being 
wasting and severe anaemia. The symptoms observed in the authors’ 
cases were of much the same order. 

After a short preliminary stage characterised by dullness and depres¬ 
sion, lasting from 1 to 2 days, the animals became affected with rapid 
loss of condition so that a dog in good condition might waste in two 
or three days to a skeleton. Simultaneously, signs of severe anaemia 
were manifested, the eyes became sunken and developed a characteristic 
lustre, there was a high fever reaching 40-41° C, haemoglobinuria 
was seen early in the disease, respiration was markedly accelerated; 
the loss of condition was such that the dogs could not remain standing 
after a few days, the sensory organs were markedly affected, and one or 
two days prior to death a marked jaundice! discolouration of the skin 
and mucous membranes was seen. According to Schilling acute 
cases terminate in death in from 4 to 10 days. In the cases observed 
in Nanking the course of the disease was more prolonged, 10-14 days. 
The temperature was never observed to return to normal just before 
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-death. The sudden appearance of jaundice just before death was also 
a typical feature in the authors’ cases. In the chronic cases there was 
no decided difference in the symptomatology, except that some of the 
symptoms were absent, or less severe than in the acute cases. The 
preliminary stage appeared to last somewhat longer; wasting took place 
just as rapidly and was just as striking, but the appetite did not 
disappear completely and the sensory organs were not so markedly 
affected. Anaemia was sometimes extraordinarily advanced. The 
disease attained its maximum intensity in 3 to 5 weeks, and at this time 
the loss of condition was such that the affected animal could hardly 
stand. Recovery then took place very slowly, the haemoglobinuria 
gradually disappeared, the anaemia became less and less distinct and 
in 2 to 3 months the subject usually completely recovered. In one 
cas) the disease only lasted six weeks. In spite of a good appetite 
this animal failed to lay on a normal amount of fat. Jaundice was 
observed in two of the chronic cases that ended in recovery. 

Besides the decrease in the red corpuscles the increase in the white 
■corpuscles was very marked, reaching 54,000 per c.mm. Nucleated 
corpuscles were seen and the increase in white cells did not affect the 
polynuclear leucocytes but was rather due to an enormous quantity of 
myelocytes and also of large lymphocytes (the so-called transition 
cells). 

The post-mortem changes were as follows : 

Marked pulmonary oedema was observed in no cases and only once 
was a small broncho-pneumonic centre discovered. The striking 
dilatation of the lung capillaries was characteristic (a point which had 
also been commented upon by Nocard and Kinosrita), as also was 
the frequent discovery of bone marrow cells (megakaryocytes), 
either unchanged or with pyknotic nuclei. A further characteristic 
was the presence of very small or minute hyaline thrombi which 
seemed to be present in association with the bone marrow cells. 

In the kidneys the changes typical of haemoglobinuria were observ¬ 
able, viz., haemoglobin in the lumen of the tubules and solid 
haemoglobin in the pelvis. Further changes of the renal epithelium 
were sometimes observable such as parenchymatous nephritis together 
with the presence of hyaline, epithelial, albuminous, and cylindrical 
casts. In most of the authors’ cases, however, there was no appreciable 
nephritis. There were very stri king changes in the liver, comprising 
invariably intense bile congestion in its substance; characteristic 
small necrosed areas were always found in the centre, of the lobules; 
very marked capillary dilatation. In these capillaries there were 
often very large quantities of bone marrow cells. In some places 
a peri-vascular infiltration with blood corpuscles could be seen. 
A round-celled infiltration in the peritoneal covering of the liver 
was only observed once. 

The characteristic change in the spleen was the enormous swelling of 
the tissue spaces, which were filled with blood cells, pulp cells, and 
probably also with some other cells. The presence of numerous bone 
marrow cells and the tendency towards the formation of small thrombi 
was also characteristic. This was associated with the formation of 
infarcts which seemed in most cases to be formed by the occlusion of 
numerous very small vessels with hyaline thrombi and not by embolism 
of the splenic artery. 
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In the mesenteric lymphatic glands signs of catarrh of the tissue 
spaces and blood resorption were always observable. In all organs the 
capillaries were markedly dilated and the blood extraordinary rich 
in nucleated cells. In the red corpuscles numerous piroplasms were 
seen. The jaundice did not appear to be purely an obstructive 
jaundice but was also at least partly haemolytic in origin. 

The piroplasms conformed to the descriptions given of Babesia canis 
except that in some cases they seemed to be exceptionally small. The 
transmitting tick was principally Rhipicephalus evert si, the red tick ; 
a few specimens of Rhipicephalus sanguineus, the transmitter of 
canine piroplasmosis in India were also seen. The existence of piro- 
plasmosis as the cause of this disease does not appear to have been 
suspected by the local veterinary surgeons, who attribute it chiefly to 
filarial infestation. 

Smith (Ernest I.). Tick Eradication in the South.— Jl. American 

Vet. Med. Assoc. 1920. July. Vol. 57. (New Series. Vol. 10.) 

No. 4. pp. 423-429. 

The subject of tick eradication has received the closest attention 
from the United States Bureau of Animal Industry and the varioua 
State Livestock Sanitary Boards since about the year 1905. Before 
that year serious losses occurred among cattle in numerous places 
below the Quarantine Line and also in cattle conveyed across the Line 
into the area known to be free of ticks. Therefore, in order to preserve 
fully the cattle industry in the Southern States it became necessary 
for the Federal and State authorities to join forces in educating the 
cattle owners of the South. The fundamental principle in the eradi¬ 
cation was to secure the co-operation of the masses; hence it was 
necessary in the first place to organise a general campaign of education, 
and notably to convince the people of the damage caused by the tick, 
and in order that the losses might cease to devise a practicable method 
whereby the tick might be completely eradicated. Curative measures 
were out of the question. The tick question was lucidly and concisely 
explained by Mohler (J. R.) in 1905 in a Bulletin (No. 78) entitled 
“ Texas Fever, with Methods for its Prevention.” It was explained 
that the tick had probably been brought into the United States with 
the importation of cattle by the Spaniards during the early colonisation 
of Mexico. It can readily be seen how it gained such a tremendous 
footing in the South because the traffic of cattle across the Rio Grande, 
from Mexico into Texas, was more or less continuous. The tick was 
probably introduced into the States half a century ago and during the 
years that have elapsed its spread throughout the Southern States 
has been an easy matter. 

In 1905 the Quarantine Line passed through about the lower third 
of Virginia, the extreme western end of N. Carolina, zig-zagging mid¬ 
way through Tennessee, with an upshot into Kentucky where three or 
four Counties were included ; thence across the boundary line between 
Arkansas and Missouri; a part of Oklahoma; then diagonally in a 
south-western direction across the western end of Oklahoma through 
north-west Texas to the Rio Grande River, just south of New Mexico, 
where it followed the Boundary Line between New Mexico and Arizona 
along the lower third of the eastern line of California; thence in an 
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irregular maimer across the State about half way up ; thence across to 
the Pacific Ocean. Briefly, this included over half of California, three- 
fourths of Texas and Oklahoma, all of Arkansas, Louisiana, Mississippi, 
Alabama, Georgia, and South Carolina, half of Tennessee, a small 
portion of Kentucky, about seven-eighths of North Carolina, and 
half of Virginia. 

The only methods then available for the eradication of the ticks 
were to employ the use of pasture rotation, on large ranches dipping 
the cattle in Beaumont oil, gathering them up in a corral, rubbing 
them once or twice with a greasy rag, .or in cases where practicable 
hand-picking them. 

In 1906 Farmers' Bulletin (No. 261), written by Mayer (August), 
was issued by the United States Department of Agriculture. Mayer 
pointed out that the advent of the Mexican boll weevil would force 
the Southern agriculturist to give first consideration to the cattle in¬ 
dustry of the country. The presence of the tick was stated to be the 
sole reason why the South was not a cattle country. Mayer was a 
resident cattle raiser in the heart of the tick territory, where the 
parasite continued to multiply until late in the autumn, and again 
commenced its activities early the following February. All cattle were 
heavily infested with the exception of a very few pure bred herds. A 
few owners had their cattle immunised against Texas fever by the 
subcutaneous injection of blood from a tick-infected native animal; 
this did reduce the losses among the imported non-immune cattle to 
about 8 per cent. It, however, was recognised to be an inadequate 
measure. Mayer’s main idea appeared to be the complete destruction 
of the cattle tick. A few years later the Bureau of Animal Industry 
commenced to establish a few offices in the Southern States in co¬ 
operation with the Livestock Sanitary Boards for the purpose of 
gaining more information relative to the eradication of the tick. A 
stupendous amount of opposition, resulting largely from indifference, 
ignorance, and prejudice, on the part of owners, had to be overcome 
by the veterinary inspectors, but before very long their pers'istence in 
carrying out their educational propaganda was rewarded. 

Before dipping vats came into general use the States of Tennessee 
and Kentucky, and probably also. California, succeeded in getting 
most of their tick-infested areas released from quarantine. These 
preliminary results paved the way for the general construction of 
dipping vats involving the use of arsenical solution, which has 
since become so popular. An interesting point in this connection was 
that when a county decided to carry out tick eradication the 
adjacent counties soon became caught up with the same spirit and 
thus when the work assumed large proportions in any one State the 
effects were quickly felt in the adjacent States. As time progressed 
a considerable amount of money had of necessity been expended on 
these operations and millions of cattle had in consequence lost their 
immunity. The counties which had been released from quarantine 
therefore commenced to demand State protection and insisted that 
every county should provide means for the complete eradication of 
the tick. By this time the majority of people were thoroughly 
cognisant of the fact that tick eradication was a success and that it 
was an investment instead of an expenditure. People at large then 
suddenly realised that something drastic must be done in order to 
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protect the cattle that had lost their immunity. A number of 
pedigree- herds had been established and cattle owners were 
endeavouring to obtain better stock to improve the best class of 
native cattle In view of these circumstances the various State 
authorities had of necessity to take the matter in hand. 

The first great commonwealth to pass a State-wide law was 
Mississippi, followed owing to the progress of public opinion by 
Louisiana, Texas. Alabama, and Georgia. Experience shows that the 
so-called State-wide law governing the work of tick eradication is 
the only solution of the problem, inasmuch as it gives an equal 
distribution of funds, brings about uniformity of the law, and 
above all, adds a greater dignity to the work by recognising it as 
compulsory on the statute books of the State. 

At the present time much of the area that was originally 
quarantined has been released and it would appear that withm five 
years the tick will be completely exterminated. It is even hinted 
that some scientific institutions are commencing to collect samples 
of ticks to preserve for future study. It is felt that the present 
methods are nearly perfect, and there would be some hesitation about 
making a drastic change. Up to December 1st, 1918, 63 per cent, 
of the territory originally quarantined had been released. This 
result has been only brought about by the close co-operation of 
press officials and of the various administrative and judicial 
authorities. 

In some counties where the proper results have not been obtained 
in spite of the expenditure of a considerable amount of money the 
situation on analysis shows that every body of officials had fulfilled 
their obligations with the exception of the court officials. Such a 
delinquency has been particularly in evidence in Louisiana. 

In 1919 the number of square miles under quarantine was 
348,133. During the year the Bureau furnished 319, the States 533, 
and the Counties 1,850 men for the prosecution of this work. The 
total approximate cost to the Bureau was 655,078 - 04 dollars, to the 
States 499,003-80 dollars, and to the Counties 2,428,901 - 15 dollars. 
The total approximate quantity of proprietary cattle dip used by the 
various States in 1919 was 250,196 gallons. Some of the States 
used crude chemicals and some of the Counties in the various States 
did likewise. The amount of arsenic used during the year was 
903,553 lbs. The total number of cattle dippings in 1919 up to 
November 1st was 48,530,229, including 311,014 dippings of horses 
and mules. The number of vats in operation was 35,534. It was 
anticipated that by December 1st 1919 there would be available for 
release from quarantine in the Southern States 47,301 square miles, 
which would leave still under quarantine 220,426 square miles. It 
was reported that during 1919 approximately 19,170 pedigree or high- 
class grade cattle for milk producing were imported into nine 
of the States. In addition there were imported 220,863 head of 
pedigree or high class grade cattle for beef production. The number 
of cattle had increased in nearly all the States, in one State 500 per 
cent, from 1908-1912. The average increase in the intrinsic value of 
the cattle since tick eradication was inaugurated was estimated at 
from 20 to 100 per cent, and in addition the land value had increased 
from 25 to 100 per cent. 
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Facer (A. W.). Hints on Dips and Dip-Testing. —Rhodesia Agric. Jl. 
1920. June. Yol. 17. No. 3. pp. 255-261. 

In this paper the author gives some particulars with regard to the 
working of the “ Champion Dip-Testing Apparatus ” produced by the 
Standard Arsenic Company, Salisbury, Southern Rhodesia. The 
object of this apparatus is to enable the farmer to test his dip on 
the spot instead of having to forward it, often from a considerable 
distance, to an agricultural chemist. 

The sample to be tested is taken in a clean dry bottle of about 1 pint 
capacity after the tank fluid has been thoroughly stirred (preferably 
by passing cattle through it) and is tested as soon as possible. 
Recent research has proved that the effective and safe solutions for 
dipping at the different intervals are 0 08 per cent, arsenious oxide 
for three-day, 0 - 16 per cent, for seven-day, and 0*24 per cent, for 
fourteen-day dipping. From the dip mixers’ and dip testers’ point of 
view all the cattle dips on the (Rhodesian) market, whether liquid 
preparations such as “ Champion Dip ” and liquid arsenite, Cooper’s, 
or Arsenoda, or solid arsenite of soda, are essentially the same ; they 
contain large amounts of arsenious oxide rendered soluble by com¬ 
bination with soda. Substances such as tar products and aloes which 
are added to the dips to impart odour, taste, adhesiveness, or greater 
wetting power to the diluted fluid do not concern the tester whose 
aim is to find the strength of the fluid in terms of arsenious oxide 
per cent. 

Arsenious oxide possesses the property of absorbing iodine in a 
certain definite proportion (2. ozs. of arsenious oxide absorb about 
5 ozs. of iodine). As the soda in dips would interfere with the reaction 
it is removed by adding sulphuric acid (acid solution A in Champion 
outfit), from 20 to 30 drops per bottle of dip being usually sufficient. 
When sufficient acid has been added, the dirt and slime usually settle 
as a curd-like sediment enabling one to pour off a clear liquid, after 
allowing the bottle to stand for a short time. The clear fluid is now 
poured off into a measuring cylinder; if it does not clarify after the 
addition of acid in reasonable quantity (up to about 40 drops per 
whisky bottle) it should be filtered. Exactly 50 c.o. are then 
measured out and put in the small beaker provided. The excess of 
acid in the fluid, which would interfere with the test, is neutralised 
by adding bicarbonate of soda (alkali D of testing outfit) until there 
is no further effervescence. A little of the common adhesive paste 
known as “ gloy ” is then added, which contains dissolved starch—this 
gives a blue colour with the slightest trace of free iodine. The iodine 
testing solution is then gradually run in from a burette, the liquid in 
the beaker being thoroughly and constantly shaken during the 
process, and when a decided blue colour appears and persists the 
number of .c.c. of the iodine solution absorbed is read off on the 
burette. The strengths of the solutions employed are such that when 
this figure is divided by 100 the amount per cent, of arsenious oxide 
in the dip is obtained (e.g., 12 5 c.c. of iodine solution correspond to 
O’125 per cent, arsenious oxide). The strength of the dip in the 
terms of any of the recognised dip materials can now be found by 
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A editing Irouf thfe above neas.pap 6 r has been received from its 
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Vol. 8. No. 3.] Diseases due to Protozoan Parasites. 


191 


agency are also dealt with. Redwater (tristeza) is of great importance 
in Venezuela. The necessity for dipping at regular intervals is 
explained; the dip recommended is Cooper’s dip, which is made up by 
mixing with cold water, and not with hot water as used to be the case, 
and thus the necessity for lighting fires in the open is eliminated. 
The cost of eradicating the tick is estimated at only about 2s. 6 d. per 
head of cattle. Cows are calculated to yield at least one quart more 
milk daily when freed from ticks and other parasites. An average 
Venezuelan bullock regularly dipped will increase in weight from 10 to 
15 per cent, more than another, infested, animal. So teas Venezuela 
is concerned nothing appears to have been done in the way of dipping. 
The worst infected areas by far are the fattening corrals (potreros) in 
the country. This is probably attributable to the crowding together 
of the cattle. Burning the potreros seems to be one easy way of 
getting rid of the pests but it would also have the effect of destroying 
many of the finest or more delicate grasses which do not root deep in 
the soil. Cattle should not be dipped during the course of a journey 
but should rest a day or two at the end of the journey before being 
immersed in the arsenical bath. All cattle should be dipped before 
entering the fattening potreros, especially if a system of dipping to 
eradicate ticks is adopted. There should be a convenient quarantine 
potrero to hold infested animals before they are allowed to enter 
into the fattening potreros. 


Hasselmaxn (Gustavo). Sobre a sarcosporideose bovina no Dlstricto 
Federal. (2. Nota previa.) [Bovine Sarcosporidiosis in the 
Federal District, Brazil .]—Brazil Medico, 1919. Oct. 11. Vol. 
33. No. 41. pp. 321-322. 

The author, who is attached to the Instituto Oswaldo Cruz, Rio de 
Janeiro, commenced studies upon the structure of the myocardiupi in 
various mammals in 1915. He was then struck with the frequency 
with which sarcosporidia was encountered in the heart muscle of the 
ox. A careful laboratory examination would appear to demonstrate 
the parasites in 100 per cent, of cases. The parasite is identified with 
Sarcocyslis teneUa Railliet. The cysts, which were always found in 
the interior of the muscle fibres, were of an elongated elliptical or 
fusiform shape, 470 ju long by 75/x in maximum breadth. The number 
of parasites in a preparation varied; the largest number was 8 per 
microscopic field (ocular 2, objective A Zeiss). The cysts were bounded 
externally by a thin structureless membrane and the interior was 
divided into spherical masses with regular margins, and in the interior 
of these masses were situated the spores which were cylindro-conical in 
shape and somewhat curved on both sides and their narrower extremity 
terminated in an elongated or blunted point. In the posterior part of 
the spore there were noted a nucleus and small refractile granules 
which seemed to be more abundant in front of the nucleus. Anteriorly 
the cytoplasm was dense, homogeneous and devoid of transverse 
oblique striations, but in living specimens a single refractile longitudinal 
striation was seen disposed along the middle line. The spore measured 
14-17/4 by 4-6/4. No lesion was caused by the presence of the parasite 
in the muscle fibre. 

(697) 
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Tyzzer (Ernest Edward). The Flagellate Character and Reclassification 
of the Parasite producing “ Black Head ” in Turkeys —Histomonas 
(Gem Nov.) meleagridis (Smith). — Jl. of Parasitology. 1920. 
Mar. Vol. 6. No. 3. pp. 124-131. With 1 plate. 

Reference has already been made in this Bulletin [1919. Vol 7. No. 4. 
p. 194] to this author’s studies upon the parasite of blackhead in 
turkeys. In this article he further describes the morphological 
characteristics of the organisms, and the points upon which his 
classification are based are summarised as follows:— 

“ Classification. Smith originally placed the parasite of Blackhead, on 
account of its amoeba-like characteristics, tentatively in the genus Amoeba, 
and much later (Smith, 1915) retained the same generic name under a 
different spelling Ameba. The view expressed by Hadley that this 
organism is identical with a previously described coccidium, Eimsria 
avium, is untenable, and was later abandoned by this author. Doflein’s 
suggestion that the organism as a parasitic amoeba should be included in 
the genus Entamoeba now fails to apply with the discovery of flagellate 
characteristics. Both Jowett’s (1911) and Hadley’s (1916-17) incorpor¬ 
ation of the parasite into the genus Trichomonas appears to be based upon 
a confusion of at least two intermingled species for a single species and is 
unacceptable without more conclusive evidence. 

“The proof that this organism is not an amoeba makes necessary its 
reolassification. Its trichomonad affinities are indicated by the type of 
nuclear division which it presents, by the number of flagella indicated in 
the five lines radiating from the blepharoplast and by the character of its 
pulsating movements which appear unaer certain conditions so that it 
may thus be included in the family Tetramitidae, Saville Kent, 1880, as 
modified by Chalmers and Pekkola, 1918. The assumption of amoeba-like 
characters with respect to both movement and ingestion of solid particles 
together with its ability to invade vertebrate tissues appear to justify the 
creation of a new genus for this species. In case it should prove to be an 
aberrant form of a type species already described, the generic name here 
offered may then be suppressed. The name Histomonas is proposed for 
this genus, which may be defined as follows: 

“ Histomonas gen. nov. Pleomorphic parasitic Tetramitidae with 
amoeba-like phases of development within tissues of host. The kinetic 
structures, associated with blepharoplast, intraprotoplasmic during 
amoeba-like phase. Nuclear division trichomonad in type with well 
developed paradesmose. 

“Apart from the pulsating forms in hanging drop preparations of 
material from lesions, flagellated stages are unknown. No contractile 
vacuole, no cytostome observed. 

“ Type species:— Histomonas meleagridis (Smith, 1895) Tyzzer, 1919. 
8yn .— 

Amoeba meleagridis Smith 1895. Eimsria avium Hadley 1909. 

Entamoeba meleagridis Doflein 1911. Trichomonas eberthi Jowett 1911. 
Ameba meleagridis Smith 1915. Trichomonas Hadley 1916 ” 


DISEASES DUE TO METAZOAN PARASITES. 

Bishopp (F. C.). Thoughts on Insects in Relation to Production of 
Live Stock and Poultry. — Jl. American Vet. Med. Assoc. 1920. 
July. Vol. 57. (New Series. Vol. 10.) No. 4. pp. 414-422. 

The author first discusses the ways in which insects cause loss to 
the above industries. A survey of the literature indicates that there 
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are about 150 different disease-producing organisms which invade 
the warm-blooded animals including man, in the transmission of which 
insects are more or less certainly connected, and the number of species 
of insects concerned with the spread of these diseases is approximately 
250. This does not include the several hundred species which cause 
injury and annoyance by their direct attack upon animals. In the 
case of many common diseases the etiology and method of spread 
of which have not been definitely determined insects should be 
given careful consideration (equine infectious anaemia, swine fever 
haemorrhagic septicaemia, and anthrax). Insects act as vectors of 
disease in two principal ways, viz., as mechanical carriers, and as 
necessary intermediate hosts to the organisms. Insects capable of 
causing injury by direct attack produce their effects by their blood¬ 
sucking habits, by living in the host, by destroying tissue, or by 
annoyance. 

Dealing with the introduction and spread of insect pests into the 
Southern States the author states that the great majority of them are 
invaders from foreign lands. Some were evidently introduced at a 
very early period in the history of the country and there is no definite 
history as to how they came (e.g., the stable fly, the various species of 
lice on domestic mammals and fowls, and at least two of the common 
horse bots). The horn fly, on the other hand, is of comparatively 
recent introduction, having been brought into the country about 1887. 
Its dissemination throughout the States, which took place during the 
next few years, has been rather closely followed and recorded. The 
horse fly or red-tailed bot fly appears to have been introduced about 
1898 and has since spread over Montana, the Dakotas and parts of 
Nebraska, Iowa, and Minnesota. The native species of insects while 
fewer in number are no less formidable. The cattle tick is probably an 
American species, or, at lepst, a variety which infests the Southern 
States and is distinct from the forms occurring in South America, 
South Africa, and elsewhere. The spinose ear tick is another native 
form and the screw worm is strictly American. The danger of intro¬ 
ducing still further dangerous parasites from abroad has to be borne 
in mind. With those species of ticks which remain on their hosts for 
long periods transportation is easy, and flies and bots can readily be 
introduced. Owing to the comparatively short life of the adult 
insects in the order “ Diptera,” or flies—the most important insect 
transmitters—there is less chance of their successful introduction, but 
several ways in which they may be brought across in present con¬ 
ditions are mentioned. 

Dealing with the effects of adverse climatic conditions in preventing 
the introduction and spread of insects the author states that in 
pre-quarantine days cases of Texas fever used to occur repeatedly 
in the Northern States owing to the introduction of the tick from 
the South with imported cattle. However, the cold and aridity 
operated to kill out the tick again in the North and much of the 
West. The so-called European ox warble Hypoderma bovis has been 
introduced rapidly into the South in the bodies of cattle taken across 
from North-Eastern States, but it appears never to have established 
itself in the warmer regions of the country. 

A limited opportunity for spread is offered by the transportation 
of animal products. Again the free-flying forms, notably the flies, 

(697) b2 
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may spread by flight, and this method of dissemination while of 
much less importance than the transportation of infested animals, 
appears in the light of recent work to be of greater importance than 
was formerly supposed. In experiments carried out by Laake 
(E. W.) and the author it was determined by releasing and re¬ 
capturing marked flies that they travel considerable distances in 
rather a short time. Screw worm dies were re-captured 15 miles from 
the point of liberation and the common black blow fly and the house 
fly 11 and 13 miles respectively, from the point of release. Evidence 
was also secured which strongly indicated that a number of the 
common American flies could by successive flights and breeding 
places spread distances of hundreds of miles. 

In permitting the limitation of spread of species to be controlled 
by natural factors alone there is to be considered the danger of 
insects adapting themselves to various conditions of life and thus 
beco ming increasingly important as pests. There may at times 
prevail a set of conditions which are temporarily favourable for the 
spread of a species. 

Examples are given of American insect pests concerning which the 
enforcement of restrictive regulations has become necessary, viz., the 
fowl tick, the ear tick, spotted fever tick, tropical fowl mite, nose fly, 
and pigeon hippoboscid. Three of these are known agencies in the 
dissemination of disease. The fowl tick, which is one of the most 
serious pests of poultry in the South-West, is gradually invading new 
territory although it is believed that it will always remain largely re¬ 
stricted to the semi-arid regions. This species has been proved to be 
the carrier of spirochaetosis of fowls in South America and other 
countries, but this disease is not known in the United States. The ear 
tick, a pest of considerable importance to cattle and other live stock 
[this Bulletin 1919. Vol. 7. No. 4. p. 219] has been introduced into the 
Northern States of the Rocky Mountain region in the last few years, 
although it is largely restricted by the same climatic factors as the 
fowl tick. The nose fly is gradually spreading eastwards and south¬ 
wards from Montana or South-eastern North Dakota, where it was 
apparently first introduced, but it is surprising that this important 
pest of horses has not been widely spread over the country during the 
last few years when many animals were taken out of the infested 
territory for military purposes. The spotted fever tick transmits a 
dangerous disease of man in the northern Rocky Mountain Regions ; 
the question of the scattering of this tick on horses and cattle, which 
are the principal hosts of the adult, needs serious consideration. 
Accurate information as to the life history and seasonal occurrence of 
the various forms of parasites is required in order that control and 
quarantine work may be effectually carried out. 

Restrictions are often proposed which are of doubtful value in pre¬ 
venting the importation of pests and which may be a serious handicap 
to the industries involved. It is noted that Australia maintains a 
quarantine on cattle ‘shipped from the United States, Great Britain, 
and Canada during all seasons except the period between October and 
May with a view to excluding the ox warble. The facts known with 
regard to the seasonal occurrence of this pest clearly show that such 
restrictions would by no means give the desired protection. Within 
the United States the question has been brought up of eliminating the 



Vol. 8. No. 3.] Diseases due to Metazoan Parasites. 


195 


danger of spreading the winter or elk tick into various districts. 
This species is a serious pest of horses and cattle as well as elk in the 
Northern Rocky Mountain region. It has been determined that this 
tick is not to be found upon hosts during the summer months ; hence 
this immediately suggests the possibility of allowing elk or other hosts 
to travel out of infested territory during the summer. 

The author terminates by indicating that the co-operation of a num¬ 
ber of agencies is necessary in working out matters appertaining to 
the relation of insects to animals. For instance, in endeavouring to 
put into effect proper range sanitation measures one has to face a 
many-sided problem. Carcase disposal is of the utmost importance in 
combating certain diseases such as anthrax and blackquarter; this 
same practice is also necessary to accomplish the control of the im¬ 
portant live stock pest in the South-West known as the screw worm. 
The author indeed believes that should range sanitation be carried out 
in a thorough manner the screw worm, which is now annually respon¬ 
sible for losses amounting to millions of dollars, would be rendered of 
little importance. Material benefit would undoubtedly be gained by 
the industries concerned if there were co-operation in reporting on the 
abundance, injury, and spread of injurious species. There is no doubt 
that many parasites such as the common lice could be much more 
readily eradicated than the cattle tick, which is now disappearing from 
the Southern States. 

Senevet (G). Note snr quelques Ixodes parasites des anlmanx domes- 
tiques recaelllis & Mytlltne de fdvrier A join 1916. [Ixodes collected 
on Domesticated Animals at Mitylene (Island on the West Coast of 
Asia Minor) from February to June 1916.]— Bull. Soc. Path. Exot. 
1920. Apr. 14. Vol. 13. No. 4. pp. 260-261. 

Rhipicephalus sanguineus on the ox, ass, and dog. R. bursa on the 
ox and the goat. R. simus on the ox and ass. Hyalomma syriacum 
on the dog and a species of turtle. H. aegyptium on the ox. 

Hill (Gerald F.). Relationship of Insects to Parasitic Diseases in 
Stock. Part. IL Certain Points in the Life History of Mdophagus 
ovinus, Linn., the Sheep Louse-fly, or “ Sheep-Tick.*’— Proc. Roy. 
Soc. Victoria. Vol. 31. (New Series). Pt. I. pp. 77-107. 

The life history and habits of the sheep “louse-fly,” “tick,” or 
“ ked ” have been known for many years as the result of investiga¬ 
tions carried out in Europe and the United States of America. Pnor 
to 1916 no similar investigations appear to have been carried out in 
Australia, and as there was no marked difference ascertained in the 
life-history of the pest legislation for its control by dipping was 
introduced accordingly. The enforcement of the Sheep Dipping Act, 
however, did not have the effect of eradicating the pest. Many 
sheep owners contended that this failure was due to the fact that 
the keds and their pupae became dislodged from the fleece of the 
host and remained viable in the grass, brushwood, or elsewhere for a 
longer or shorter period, where the pupae developed into young keds, 
ana these with similarly dislodged aaults subsequently infected ked- 
free sheep. It thus seemed desirable to obtain further information 
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with regard to certain points in the life history of the parasite 
and with this object in view certain experiments were begun by 
Sweet and Seddon in 1916, but their work was incomplete [this 
Bulletin. 1917. Vol. 5. No. 3. p. 177]. 

The author therefore commenced in March 1917 a series of observa¬ 
tions and experiments to verify under a variety of conditions the 
work of Swingle in the United States of America and Sweet and 
Seddon in Victoria, and also to deter min e the period of viability of 
the pupa when removed from the host. 

Under the most favourable conditions 100 per cent, of the pupae 
removed from the host were found capable of developing into young 
keds. This high percentage of emergences was obtained in one 
experiment in which the pupae were placed on moist sheep-pen 
sweepings and kept in an incubator at temperatures ranging from 
64-4° F. to 82*4° F. The first young ked emerged on the 10th day, 
others followed until the 26th day, when the last emerged. 

The next highest percentage of emergences was obtained in an 
experiment in which the pupae were placed on dry sand in an 
incubator at a uniform temperature of 71 *6° F.; under these 
conditions 82*6 per cent, pupae developed into keds, the first on 
the third day and the last on the 32nd day. 

The next most favourable condition for the development of the 
pupae was a temperature of 93*2° F. and the substitution of moist 
paper for dry sand. Under these conditions 75 per cent, of pupae, 
less than one day old when gathered from the host, emerged on 
the 18th and 19th days. 

A slightly lower percentage of emergence, viz., 72 per cent, was 
obtained when the pupae were kept in a covered tin on the laboratory 
table where the temperature ranged from 60° F. to 90° F.; the 
first ked emerged on the 1st day and the last on the 42nd day. 
When the pupae were kept on dry sand in the incubator at a 
temperature ranging from 64*4 to 82*4° F. 60*6 per cent, developed 
into the adult stage, the first on the 4th day and the last on the 
21st day. 

On moist sheep-pen sweepings in an incubator at temperatures 
ranging from 78*8 to 86*9° F. 57 per cent, of the pupae produced 
keds, the first of which emerged on the 12th day and the last on 
the 21st day. 

42*8 per cent, of the pupae which were incubated in a dry dish 
at 91*4 F. produced keds, the first of which emerged on the 7th 
and the last on the 11th day. 

The next most favourable condition for development was in 
wool on a post out of doors at a season of the year during which 
the temperature ranged from 47 to 84° F.; 31*5 per cent, of the pupae 
produced young keds, the first of which emerged on the 3rd day 
and the last on the 27th day. This result is stated to be of 
particular interest inasmuch as the conditions under which the 
experiment was carried out closely simulated natural conditions. 

Only a very slightly lower percentage of emergences, viz., 
31 per cent, was obtained in an experiment in which the pupae 
were placed on dry sheep-pen sweepings in an incubator at a 
temperature of 71*6° F.; the first pupa developed into a young ked 
on the 4th day and the last on the 23rd day. 
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In two experiments carried out under almost natural conditions, 
viz., on sand on the lawn, only 6 per cent, of the pupae developed. 
In one of the experiments during which the temperature ranged from 
44 to 68° F. the first pupa developed into a young ked on the 6th day 
and the last on the 11th day. In the other experiments during 
which the temperature ranged from 34 to 86° F. the first ked did not 
appear until the 22nd day, and the last not until the 34th day. 

The experiment which gave the lowest percentage of emergences 
was one in which the pupae were placed on dry sand and incubated 
at a temperature of 96 8° F. Under these conditions 4 per cent, of 
the pupae developed into keds, that is, two out of a total of 50. Both 
emergences took place during the first day. 

Under the following five sets of conditions the development of the 
pupae was absolutely inhibited, viz., (1) pupae on moist sand in 
incubator at 96 - 8° F., (2) on sand on lawn at temperature varying 
from 34 to 86° F., (3) on sand on lawn at temperature varying from 
47 to 84° F., (4) on moist sand in cellar at temperature varying from 
50 to 59° F., and (5) on dry earth in cellar at temperatures from 
50 to 59° F. 

The members of the family Hippoboscidae to which the sheep 
louse-fly, tick, or ked belongs are all parasitic in the adult stage upon 
birds or mammals, and as in the other families of the sub-order 
Pupipara the larva is retained in the body of the female until it is 
nearly ready to transform into the pupal stage. The ked or tick 
spends its whole life upon the host; the nearly fully developed larva 
is extruded into the wool when it transforms about 12 hours later 
into a pupa, from which it is, however, indistinguishable except in 
hardness and colour. This pupa, or more correctly puparium, since 
the pupa is enclosed within the larval skin, is securely attached to 
the fleece by a glutinous substance which is extruded by the female 
with the nearly fully developed larva. 

The incubation period of the pupa varies according to the tem¬ 
perature. On sheep kept in a stall in winter when the temperature 
varies from 43 to 47° F. the period was found to be 22-24 days. In 
summer when the temperature varied from 47 to 72° F. the period on 
stalled sheep was found to be 19-21 days. Young female keds were found 
capable of copulating five days after their emergence from the pupae, 
but when only a few insects were liberated on, and allowed access to 
all parts of, the host the period was usually longer owing to the 
chances of early mating being lessened. Under these conditions 
mating took place on the 6th to the 14th day. The young female 
extrudes the first pupa in a minimum period of 13 days after emer¬ 
gence from the pupa. The usual period, however, is longer, that is, 
up to 23 days. It appeared that pupae might be extruded, for a 
time at least, at an average rate of one every 9 days, but work in 
this connection was limited and the length of life of the adult ked 
was not ascertained. 

The period of viability of the ked when removed from the host and 
kept without food is longer under South Australian conditions than 
has been recognised elsewhere. In Europe and America it was found 
that the ked did not live to the 8th day and that most of them died 
in from 2 to 4 days. Sweet and Seddon showed that they could be 
kept alive oft the host in Victoria for 11J days under cool uniform 
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conditions in early summer. Hill found that even this latter period 
might be exceeded, as was the case in no less than 10 out of the 46 
groups of keds experimented with. 

The adult ked lives longer apart from the host than does either the 
unfed insect under one day old or the young insect of 3-7 days 
old which has fed upon the host. The female in nearly all cases out¬ 
lives the male. The longest period for which an adult female was 
kept off the host and without food was up to the 18th day. This ked 
was kept in a dish of sheep pen sweepings, containing a portion of 
a tree trunk, in a dry well-ventilated cellar where the temperature was 
very unif orm in contrast to extremes above and below in outside 
temperatures. Under similar conditions groups of keds under one 
day old (unfed) and from 3 to 7 days old (fed) all died in 14 days. Under 
more natural out-of-door conditions the maximum time of survival 
was, for adult keds 11 days, for 3-7 days old (fed) keds 10 days, and 
for 1 day old (unfed) keds 8 days, on a small part of a tree trunk 
with loose bark on a sheltered lawn, and 10, 8, and 7 days respectively 
when on the surface soil on same lawn, although in each case the 
majority of the keds died before the end of the 4th or 5th days. 

These experiments and observations show that there is some slight 
ground for the contentions of sheep owners who maintain that sheep 
previously freed of keds by dipping may become re-infected with 
other keds that have been left on grass, bushes, or posts, etc., or with 
young keds that have emerged from pupae dislodged from the fleeces 
of infected sheep. Hill, however, states that he is unable to trace 
any record of keds or their pupae having been found in such circum¬ 
stances, although the transference of the adult insects from the fleece 
to bushes, posts, logs, etc., appears to be extremely probable in view 
of the fact that these insects are in the habit of coming to the surface 
of the fleece in warm weather. It is also possible that a few pupae 
are dislodged while the host is engaged in rubbing itself against 
such objects as fence posts. It is possible that other pupae fall from 
the fleece to the ground as a result of the dipping fluid or heavy rain 
dissolving the glutinous matter which attaches them to the wool. 
Even under favourable conditions the number of keds which survive 
for more than four or five days off the host and subsequently re-infect 
ked-free sheep must be extremely small, much too small to account 
for a general re-infection of a clean flock or even a moderately large 
number of its members. 

Hill believes that while a certain amount of re-infection is very 
probable most of the parasites found on previously dipped sheep are 
the progeny of pupae extruded prior to dipping and which have 
escaped the destructive action of the fluid. This view was supported 
by the author’s own experience with dipping fluids inasmuch as all 
sheep used in his experiments had to be dipped twice, even though 
strong solutions were used for the first dipping. 

Hill (Gerald F.). Relationship of Insects to Parasitic Diseases in Stock. 
Part I. The Life-History of Habronema muscae, H. microstoma, and 
H. megastoma. — Proc. Roy. Soc. Victoria. Vol 31. (New Series). 
Pt. I. pp. 11-76. With 8 plates comprising 49 figs., & 9 tables. 

Although the life history of H. muscae has been known for some 
years as the result of investigations made in the United States of 
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America by Ransom (B. H.), 1913, there are no records of any such 
investigations in Australia, where variations tend to occur in the case 
of the life cycle of certain parasites owing chiefly to certain climatic 
and other conditions. As to the life histories of H. microstoma and 
H. megastoma nothing appears to be definitely known either in 
Australia or elsewhere. 

During recent years attention has been directed to these parasites, 
which are more or less common stomach parasites of the horse, on 
account of their causal relationship to the conditions known as “ summer 
sores” (habronemic granulomata and habronemic conjunctivitis), 
attributed to the larval forms of the parasites. Further, it is stated, 
splenic and stomach abscesses of the horse due to H. megastoma 
appear to have become of more frequent occurrence during the last few 
years and there is reason to believe that under certain conditions the 
mortality caused is considerable. 

Attention had to be paid to two essential conditions in carrying out 
experimental work, viz., fl) to obtain a pure culture of the parasite 
under investigation, and (2) to obtain absolutely “ clean” flies, that is, 
flies quite uncontaminated with any sort of helminth infection. Pure 
cultures were obtained by taking all the eggs and embryos used in the 
experiments direct from gravid females and breeding them in sterilised 
fresh horse faeces, and the technique for obtaining clean flies is 
described at length. 

(A). Habronema muscae Carter. Until quite recently the presence of 
this helminth in the stomach of horses in Victoria was not recognised, 
although H. megastoma and H. microstoma were well known. It is 
probable, however, that the worm wasoften mistaken fori/, microstoma. 
On examination of the parasites found in 39 horses’ stomachs during 
this work the author found that 33 harboured H. muscae. The 
results of the author’s experimental work on the worm were practically 
a confirmation and extension of Ransom’s observations. 

The embryos passed out in the faeces from the horse are taken up 
by the house-fly larvae, which have been oviposited on the faeces, and 
the faeces remain infective for up to at least 8 days after having been 
evacuated. The fly larvae are known to be capable of becoming in¬ 
fected when they are from 48 hours up to 9 days old. After a slight 
amount of development in the faeces the worm embryo enters the 
fly larva, and continues to develop in the fly pupa and in the adult fly. 
When it has reached this stage it is ready to develop in the stomach 
of the horse. Ransom suggested that the horse might be infected in 
three ways, (1) by ingestion of dead infected flies, which he considers 
a common source of infection, (2) by ingestion of the parasite in 
water or moist material, and (3) by ingestion of the parasite after its 
escape from the fly whilst feeding upon the mucous membrane of the 
horse’s mouth. Hill’s experiments do not give any support to the 
second of these suggestions inasmuch as no evidence was obtained to 
show that the parasite escaped from the fly. Again, regarding the 
third theory, Ransom himself says that there is nothing to indicate 
that the larvae escape from the fly while feeding upon moist surfaces, 
and no support was obtainable in the author’s experiments. The 
ingestion of both living and dead infected flies therefore in all pro¬ 
bability provides the normal means by which the larvae find their 
way into the horse’s stomach. There is no doubt but that living flies 
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and flies that have recently succumbed are quite commonly ingested by 
horses from drinking troughs and with fodder. 

Johnston (1912) recorded the occurrence of the larvae in Stomoxys 
calcitrans and Musca domestica in Sydney and in Musca domestica in 
Brisbane. Hill, however, on two occasions supplied faeces massively 
infested to both the house-fly and the stable-fly in the same jar with 
the result that the house-fly became heavily infected whilst the stable 
fly disclosed no larvae. 

(B.) Habronema microstoma Schneider. In the adult stages 
H. microstoma bears a very close similarity to H. muscae, but the 
species are distinctly different and after a little experience may be 
easily separated even when living. Although well known in Victoria 
it is not so frequently met with as H. muscae. Whereas H. muscae 
was found in 33 out of 39 horses’ stomachs H. microstoma was found in 
only 13, and in all cases in which both species were found in the same 
stomach the former greatly outnumbered the latter. H. microstoma 
was not found in 11 stomachs examined in the months May to August. 

Experiments were carried out to determine the relationship of the 
house-fly {Musca domestica) and the stable-fly ( Stomoxys calcitrans) 
to the embryos of H. microstoma. The house-fly alone was used in 
five experiments. In two of these no infection took place while in 
the three remaining cases a total of only three individuals became 
infected, each with a single parasite; in all 419 house-fly larvae, 
pupae and flies were examined. In one of these experiments house¬ 
fly larvae failed to become infected in a culture which subsequently 
infected 100 per cent, of the stable-flies examined. The two species 
of fly larvae were at different ages but other experiments with larvae 
of the same age from the two species placed together would lead 
one to believe that the age of the fly larvae had no influence at all 
on the result, as the worm larvae were actively alive. The stable- 
fly alone was used in one experiment with the result that 100 per cent, 
of the individuals subsequently examined were found to be more or 
less heavily infected. In another experiment both species of fly 
larvae were introduced at the same time to a culture of H. microstoma 
with the result that 100 per cent, of the stable flies were heavily 
infected while the house flies were negative. In all, 71 stable-fly 
larvae, pupae, and adult flies were examined, of which 48 were infected. 

In the other two experiments a double culture, i.e., of H. muscae 
and H. microstoma, was given as food to house-flies and stable-flies 
placed in the same cage. Both of these experiments proved beyond 
doubt that, while H. muscae only occurred in the house-fly, 
H. microstoma occurred almost entirely in the stable-fly, and only 
rarely in the house-fly, even when these flies were placed in the 
presence of an intense infection. 

'Tjpon the results of these and other experiments described, 
supported by the finding of what was almost certainly a larval 
H. microstoma in a naturally infected stable-fly, the author concludes 
that the stable-fly is the principal intermediate host of H. microstoma 
and that the house-fly only occasionally, possibly only acciden¬ 
tally, acts as an intermediary. Consideration is, however, given to 
the fact that deposits of fresh horse faeces are not the usual breeding 
places of the stable-fly. The fly breeds frequently if not generally in 
decaying grass, straw, and similar matter and also in loose soil 
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contaminated by stable effluents. The larvae and pupae are to be 
found commonly, however, in the older portions of manure heaps and 
in such situations as are to be found in crowded horse yards. It was 
proved in the course of these investigations that under certain 
conditions H. microstoma embryos could remain infective in faeces 
for a period of at least 15 days. 

The fact that fresh faeces are not usually used as a breeding 
ground by the stable-fly presents no obstacle to the fly acting as 
the natural intermediate host of this worm if one bears in mind 
certain facts, viz., the lengthy period of viability of the embryo, 
the relative scarcity in horses’ stomachs of the adult stages of this 
worm as compared with H. muscae, and the apparent seasonal 
occurrence of H. microstoma which, from the author’s observations, 
appear to be confined to a period of from September to January. 
Unlike the adult house-flies which are to be found in Victoria more 
or less plentifully throughout the year stable-flies are extremely scarce 
during the winter and spring. These flies generally appear in numbers 
during the latter part of December, become increasingly numerous in 
January, February, and March, and gradually disappear until very 
few remain in June. It is not easy to explain why no H. microstoma 
was found in animals examined post mortem during late January to 
early March since the fly host was numerous, the season very mild, 
and the horses came from various places. 

The experiments showed that the life history of H. microstoma 
was somewhat similar to that of H. muscae. The embryos passed 
out in the faeces from the horse are taken up by the larvae of the 
stable-flies which have oviposited on the faeces. The faeces remain 
infective for up to at least 15 days. The fly larvae were found to be 
capable of becoming infected when from 2 days up to 9 days old. 
After apparently undergoing a slight development in the faeces the 
embryo enters the larva of the stable-fly, develops through certain 
stages, and the development is continued in the fly pupa agam through 
certain stages, and then in the adult fly, in which condition it is ready 
to develop in the stomach of the horse, where it reaches maturity. 
Infection of the horse’s stomach is brought about undoubtedly at 
least in part by ingestion of living and dead infected flies. 

Whether the living infected stable-fly is able to infect the definitive 
host with the parasite by means of direct inoculation into the skin 
remains unproved. Failure to obtain infection in this way was 
the result in the author’s experiments but this may have been due to 
the clogging of the proboscis by the 15 and 20 parasites, respectively, 
present in it in the two cases specially mentioned. This clogging 
would prevent the fly from properly piercing the skin and over in¬ 
fection would thus defeat the object of infection of the intermediate 
host. 

(C.) Habronema megastoma (Rudolphi) 1819. The adult form of this 
worm is easily distinguished from the other two worms, H. muscae 
and H. microstoma, by its smaller size and the very characteristic form 
of its anterior end. It would appear from the author’s observations 
that the adult stages of the worm occur naturally only in tumours in 
the definitive host. Their rare occurrence on the external surface of 
the tumour or adjacent membrane would be due to their escape from 
their natural surroundings after the death of the host. In the 39 
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horses’ stomachs examined by the author 19 contained well developed 
tumours of H. megastoma. The adults are also known to occur in the 
splenic abscesses which appear to have become more common within 
recent years and to have been responsible for an increase in mortality 
in horses during certain seasons and in districts in south-eastern 
Australia. In none of the stomach tumours mentioned above were any 
forms of H. muscae or H. microstoma discoverable. For experimental 
purposes the contents of such tumours were therefore used to infect 
sterile faeces with the eggs and embryos of the worms. 

In the experiments carried out to determine the relationship of 
the house-fly and the stable-fly to the embryo of the worm the house¬ 
fly exclusively was used in four experiments and infection took place 
in three of these experiments. It was not possible to account for the 
failure to infect flies in the fourth experiment. In the positive ex¬ 
periments 35 per cent., 52 per cent., and 15 per cent., respectively, of 
the larvae, pupae, and adults examined were infected with from 1 to 16 
parasites each. 

The stable-fly exclusively was used in two experiments, in both of 
which there was no infection. The experiments would therefore 
show that the house-fly is an intermediate host of the worm and that 
pll the available evidence is against the stable-fly acting even acci¬ 
dentally in such a capacity. Thus embryos passed out in the faeces 
from the horse are taken up by the larvae of the house-flies which 
have oviposited on the faeces. The faeces remain capable of infecting 
the fly larvae for up to at least 15 days after leaving the rectum. 
Fly larvae were found capable of becoming infected when three days 
up to five days old. After a certain amount of development in the 
faeces the embryo enters the larva of the house fly, then continues 
to develop through the fly pupa and adult fly, in which condition 
it is ready to complete its development in the stomach of the horse, 
where larvae in such a state of development were detected. H. mega¬ 
stoma was not found in any of the 182 adult house-flies and 63 adult 
stable-flies caught in the stable during the period May to November 
1917. In its three last stages in the body of the fly H. megastoma 
may be differentiated from both H. muscae and H. microstoma in 
corresponding stages of development. 

The paper contains a considerable amount of carefully worked out 
detail concerning the morphology of the adult worms and of their 
so-called six larval stages. The 5th stage is interesting inasmuch as 
it is that in which the spinous character of the tip of the tail is seen 
in these worms. It was the presence of such spinous processes on 
the tails of worms isolated from “ summer sores ” that first led 
Railliet to suspect that they were in reality stages in the life cycle 
of the spiropterous worms found in the horse’s stomach [this Bulletin, 
1916, Vol. 4, No. 3, p. 102]. 

Spitz (G.). Contribution & l’6tude des “ plaies d’6t6 ” (Habron6mose 
eutande des 6quid6s.) [“ Summer Sores.” Cutaneous Habrone- 
miasis of Equidae].— Rec. Mid. Vet. 1920. Apr. 15-May 15. 
Vol. 96. Nos. 7-9. pp. 208-216. 

Spitz claims to have had considerable clinical experience with the 
above disease in the course of observations carried out for many 
years in Argentina. These observations lend support to the views 
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recently put forward by certain authors as the result of experimental 
work upon the condition [this Bulletin , Van Saceghem, 1917-1918, 
Vol. 5, No. 4, p. 248, & Vol. 6, No. 3, p* 171]. 

The disease is particularly one of tropical countries and even in 
such climates it presents a well-known periodicity ; that is, the lesions 
appear or relapses occur and are particularly persistent during 
summer weather, while they show a marked tendency to cicatrise 
during the winter—hence the term ** summer sores.” Moreover, it 
is during the hottest days of summer, when the barometer registers 
a low pressure and the atmosphere is very humid, that pruritus 
becomes most intense and the sores show most tendency to spread. 
The reason underlying this is that it is on such days that the flies 
that transmit the infection are most active. 

Contrary to what has been stated by certain authors Spitz declares 
that the sores may be observed on all parts of the horse*s body, and 
develop frequently at the seat of firing or of an accidental or operation 
wound, of any size and in any position. The most commonly 
affected sites, however, are those most liable to minor injuries 
(fetlock, knee, pastern, coronet), to harness wounds (withers, girth, 
poll), or . to the irritant action of normal or accidental secretions 
(inner canthus of eye, sheath, urinary meatus). 

The granular dermatitis constitutes always a secondary lesion 
following upon a long-standing or recent pre-existing lesion. It is 
not thought possible that the sores can originate on intact skin. 
There was always noticeable a breach of the epidermis as the starting 
point whether this be a wound or a slight erythematous condition 
such as might be caused by the friction of harness on the congested 
sweating skin or by the irritant action of tears or other secretions. 
The effects of the irritation may often be so slight as to pass 
unperceived and in such cases the lesion appears to commence on 
intact skin. It is highly necessary to realise from a prophylactic or 
etiological point of view that an initial lesion no matter how minute 
is the indispensable forerunner of a summer sore. 

In the absence of direct experimental proof the author adduces' a 
number of points which support the views of investigators that the 
disease is a cutaneous habronemiasis: 

(1) During summer every wound and discharging inflammatory 
lesion of the skin or visible mucous membranes not protected by 
a dressing is liable to become transformed into a summer sore. 

(2) Every wound protected by a dressing is shielded with 
certainty from infection, even when such a wound is to be found 
on a horse affected elsewhere on its body with one or several 
sores in the course of development. Infection of internal origin is 
thus out of the question. 

(3) These deductions are applicable to suppurating and complicated 
wounds as well as to simple or recent wounds, and one may allow 
a suppurating wound to become actually macerated in its own 
secretions under a dressing without its becoming transformed into a 
summer sore. The part played by the dressing is thus simply to 
protect the wound, and it does not act in virtue of its absorbent or 
antiseptic properties. Moreover, the same result may be obtained by 
the application of a very loose pad of gauze which does not come 
into actual contact with the wound—on the limbs for example. 
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(4) The application of an antiseptic protective dressing to a 
formed summer sore does not seem to have any appreciable effect 
upon its development. Pruritus in particular is persistent and the 
sore continues to grow. This would indicate that the parasite 
probably multiplies in situ. 

(5) In natural conditions infection is not transmitted by contact 
of animal with animal or through the medium of soiled Utter, and 
the presence of a horse affected with sores among other, unaffected, 
horses does not constitute a source of danger provided the sound 
animals do not themselves carry skin lesions exposed to the 
action of the fly. The author quotes an interesting observation 
bearing on this point. 

(6) The disease is not transmitted through sound skin by the 
bites of Stomoxys, and the principal, and undoubtedly exclusive 
role in the propagation of summer sores is played by the house¬ 
fly- 

In discussing the etiology of the condition the author points 
out that Nocabd in 1901 described the presence of parasitic 
nodules resembling glanders nodules in the lung of a horse infected 
with summer sores. Since that time these lesions have been 
often observed. According to Spitz these lesions appear to be of 
constant occurrence and he even found them in large numbers in 
horses affected with summer sores. In one case described the 
lungs were simply packed with nodules. This seems to the author 
to indicate that the Habronema embryos pass into the general 
circulation, and the possibility is suggested that the embryos intro¬ 
duced by the flies into the sores, pass into the circulation, develop 
into adults in the stomach, and subsequently the larvae from these 
develop in the body of the house-fly [but this view is contrary to 
what is known regarding the life cycle of Habronema worms. 
See above article by Hill.—Ed.]. 

The larvae deposited by the fly on the moist surface of the sores 
finds conditions favourable for development, and at all events set up 
the most intense pruritus, congestion, and granulation. The lesion 
extends no doubt after the introduction of further parasites. The 
parasite burrows into the depth of the sore and determines a marked 
hyperplastic reaction, with the formation sometimes of a considerable 
amount of connective tissue. In long-standing sores one may find .at 
varying depths granulations resulting from the encysting of dekd 
parasites. It is believed, however, that the greater number of the 
parasites passes by way of the lymph or blood streams into the 
general circulation. 

In the present stage of our knowledge prophylaxis resolves itself 
into measures for combating the flies—the application of a protective 
arrangement, covering dressing, a pad of gauze or linen, etc., to the 
initial wound. Hygienic treatment of certain regions should not 
be neglected, particularly the sheath, eyelids, nostrils, and commissures 
of the lips, and also harness wounds. Moreover, the droppings of 
horses should be quickly removed, fly larvae destroyed by the use of 
parasiticides, etc., but it is admitted that the measures at present 
available for dealing with flies are by no means satisfactory. Attempts 
at ridding the parasites from their natural habitat in the horse’s 
stomach should also be borne in mind. 
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With regard to curative treatment the only form of treatment which 
gave satisfactory results in the author’s hands was surgical treatment, 
consisting in the total extirpation of the lesion and the application 
subsequently of a protective dressing to the operation wound. 
Surgical interference should take place early, in order to avoid greater 
loss of tissue later. If, however, the sore is very extensive or the 
site of the lesion makes it difficult or impossible to apply a protective 
dressing (e.g., the sheath) it is better to delay the operation until the 
commencement of the winter, when the lesion undergoes spontaneous 
retrogression and extirpation is easy; the absence or diminished 
activity of the flies enables one also to employ simple antiseptic 
treatment to the resulting wound instead of a protective dressing. 
There appears to be one exception to this rule, viz., in the case of 
sores situated around the urinary meatus. These may be readily 
excised by means of a pair of scissors. 

In cases where operative treatment is contra-indicated an appro¬ 
priate local treatment many be employed which combines a para- 
siticidal action, as deep-reaching as possible, with a local anaesthetic 
action having as its aim the diminution of the pruritus which is the 
great obstacle to cicatrisation. After many unsuccessful attempts the 
author became satisfied in this respect with the use of camphorated 
phenols mixed with a little methylene blue. The addition of camphor 
to phenol gives a pasty or syrupy liquid product—depending upon 
the proportion of either constituent. The best results were obtained 
by using a mixture consisting of salol 10 grammes, camphor 1 gramme, 
with some methylene blue added. This mixture was applied locally, 
and simultaneously a few injections of this preparation with the 
addition of some guaiacol were made into the depth and around the 
base of the lesion. 

Hodgkins (J. R). A Note on a Type of Marasmus amongst 

Horses in India. — Vet. Jl. 1920. June. Vol. 76. No. 6. pp. 

207-210. 

Writing from Secunderabad, India, this officer of the Royal * Army 
Veterinary Corps states that the presence of Habronema worms 
fSpiroptera) in the stomachs of horses in India causes a considerable 
amount of debility and emaciation in these animals. He illustrates 
his article by records of 10 cases including post-mortem examinations. 
The worms were present in considerable numbers in these cases. 

One animal that had exhibited diarrhoea and extreme emaciation 
showed many sub-mucous abscesses containing H. megastoma in the 
stomach; there was local peritonitis above the area of attachment 
of the spleen, which organ was much enlarged and undergoing sup¬ 
puration [compare extract of Hill’s work in Australia p. 198.] 
There were abscesses also in the mesenteric glands. Still another 
case showed an extensive suppurative peritonitis and at the apex 
of the spleen there was an evacuated abscess cavity. On opening 
the stomach a large sub-mucous abscess corresponding in position 
with the abscess situated on the external surface and involving the 
spleen was found. This abscess was due to H. megastoma. A second 
sub-mucous abscess was also present. The surface of these abscesses 
presented an appearance similar to that of the uterine cotyledon of 
a cow. 
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In these cases besides the sub-mucous abscesses due to H. megastoma 
there were large numbers of worms (H. microstoma and H. muscae) 
lying in the mucus on the surface of the stomach. 

Porter (Annie). The Experimental Determination of the Vertebrate 
Hosts of some South African Cercarlae from the Molluscs 

Physopsis africam and Limnaea natalensis. — Med. Jl. of South 
Africa. 1920. Jan. Vol. 15. pp. 128-133. (Reprint). 

In this short paper the author gives a preliminary account of some 
experimental work performed in order to ascertain the larval stages 
of a number of flukes, found in the above two snails, which are the 
species most commonly encountered in South Africa. The adult forms 
in the vertebrate host of these larval flukes are also determined. 

The adults proved to compiise representatives of four great groups 
of Trematoda. viz., (1) the Schistosomes, of which Schistosoma 
haematobium, the agent of human urinary bilharziasis and5. mansoni of 
human bilharzial dysentery were the most important members ; 

(2) the Distomes, represented by the liver flukes of cattle and sheep ; 

(3) Echinostomes, previously described in mammals and birds and now 
recorded by the author as parasites of Amphibia; and (4) Monostomes, 
proved by the author to be parasites of Amphibia. 

Natural methods of infecting the vertebrate hosts were used in each 
case; the hypodermic needle in the author’s hands yielded indifferent 
results. Work in connection with the Schistosomes, which are of 
interest mainly in human pathology, is first described. Infection of the 
molluscs with S. mansoni was uncommon. S. haematobium was much 
more frequent in P. africana than in L. natalensis. Adult 
Bchistosomes were obtained in laboratory animals by submitting them 
to such natural modes of infection as bathing or exposing them to 
water containing the cercariae and by causing them to drink water so 
contaminated. 

Distome cercariae were also found in both molluscs. The author’s 
results in the determination of the adult form and of the final hosts of 
the cercariae were obtained by feeding certain vertebrates with the 
parasites found in L. natalensis and believed to be identical with those 
named Cercaria. pigmentosa by Cawston in 1919 [this Bulletin, 1919, 
Vol. 7, No. 4, p. 208]. According to Porter the livers of snails 
infested with the parasite appear streaked with white threads which 
sometimes show orange and black markings. These threads are the 
rediae, the intestines of which contain orange and black contents. The 
rediae vary in size according to the season and to the particular time of 
reproductive activity of the fluke in the snail. Exceptionally, the 
parasites measured 12 mm. long, a few were from 6 mm. to 7 mm., but 
the majority were 1‘5 mm.-2 mm. in length. The rediae produced 
cercariae, and daughter rediae appear to be formed only towards the 
end of the multiplicative activity of the parent rediae. 

The cercariae are active organisms and vary in appearance according 
to their degree of activity. Thus, the body of a cercaria measures 
about 500/t when extended fully, while when contracted it appears 
rounder and may measure only 250//. The anterior sucker is fairly 
prominent and the posterior one easily seen. The intestine is that of a 
typical distome. In life the body is crowded with masses of cysto- 
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genous granules (“ pigment ” of Cawston) which largely obscure 
the finer details of the structure of the parasite. The granules are 
soluble in alcohol, chloroform and formalin, and so are not well seen in 
preserved material 

When an infected snail is isolated in water the cercariae readily leave 
it and can be seen with the naked-eye swimming actively in the 
surrounding water. After a time they leave the water and creep up the 
stems of any water plant in their vicinity, or failing water plants or 
grass they creep up on to the snail itself. Each cercaria commences 
to extrude the cystogenous granules from its body and soon casts its 
tail. The body then contracts into a spherical mass surrounded by a 
black cloud of granules. These gradually condense and form a thick 
cyst wall which hardens on exposure and contracts appreciably. The 
encysted cercaria shows its two suckers, forked gut, and the remains 
of the cystogenous granules. As many as 1,070 perfect cysts are said 
to have been obtained from one L. natalensis, and several hundreds from 
one snail were common. The encysted parasites on herbage by the 
water side are in favourable situations for ingestion by any herbivorous 
animal. 

By direct experiments in feeding herbivorous animals (sheep, 
rabbits, and guinea-pigs) and of omnivorous animals (rats, mice) on 
green barley and cabbage contaminated with the cysts the author 
succeeded in obtaining adult flukes, which corresponded with the adult 
trematode known as Fasciola gigantica Cobbold, reported from oxen, 
buffaloes, sheep, goats, giraffes, and in one instance from man. A few 
notes on some of the experiments are given. 

A rabbit was fed with green food contaminated with cysts from 
L. natalensis. After some time it showed signs of emaciation and died 
64 days after the infective feed; over 20 adult flukes were obtained 
from its liver post-mortem. The liver was enlarged and greyish with 
white patches which proved to be flukes ; some of these emerged from 
the disintegrated capsule and moved about actively. There were also 
found recent haemorrhages into the connective tissue around the 
terminal part of the rectum and the superficial fascia of the lower part 
of the abdomen and the posterior aspect of the thighs; there was 
a large haemorrhagic sac between the superficial and deep muscles of 
the thigh. These haemorrhages contained one or more flukes. 

Similar results were obtained with a guinea-pig, which died 74 days 
after the infective feed. The moiphology of the flukes was the same 
as that of the rabbit flukes. 

A young sheep bred from and belonging to a stock known to be free 
from liver fluke was fed with green barley contaminated with cysts 
from L. natalensis, two such feeds being given, at 24 days interval. On 
the first occasion only a few cysts were available but on the second 
about 250 cysts were administered. The animal died 119 days after 
the second infective feed and 223 adult flakes were recovered post¬ 
mortem. The faeces were examined daily but no trematode eggs were 
detected. 64 days after the second feed the animal was noticed to be 
less active and to he down a great deal. This attitude continued at 
intervals until death. The animal refused most of its food for seven 
days before it died but ate its mash and some green barley on the day 
prior to death. Diarrhoea occurred during the last three days. 

(697) 
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Post-mortem. The body was well nourished and fat. The liver 
showed marked peri-hepatitis and was greenish in colour with numerous 
small blackish areas that proved to be haemorrhages. There was 
slight oedema. The bile ducts were greatly thickened and cirrhotic. 
The kidneys were normal except that they were small and pale and one 
fluke was recovered from the pelvis of the right kidney. The intestines 
were heavily bile-stained and flukes were present in the intestinal 
canal, which also showed numerous small haemorrhages and contained 
free blood. All the blood vessels of the mesentery were engorged. A 
small haemorrhage beneath the skin near the anus contained one fluke. 
The other organs of the body were normal. 189 flukes were removed 
from the liver ; the bile ducts were blocked in parts and two or three 
flukes entangled together were found in these places. 

The adult flukes varied in size, large ones being 45 mm. long and 
about 7 mm. broad while small specimens were about 20 mm. long. 
Sexually immature forms were also present varying in length from 5 to 
19 mm. and in breadth from 2 to 4 mm. The sides of the body 
were nearly parallel and there was a short cephalic cone. The 
anterior sucker was distinct, about 1 mm. in diameter, the posterior 
sucker was prominent and in large specimens reached 1*8 mm. in 
diameter. The pharynx was well-marked, the oesophagus short, and 
the lateral, branching, intestinal caeca were directed slightly backwards. 
The reproductive system was typical of Fasciola. There were two 
testes, placed one behind the other and much branched; each had a 
vas differens, and the vasa deferentia united anteriorly. The ovary 
was relatively small and was branched. The uterus and oviduct were 
convoluted. Yolk glands were present and were greatly branched. 
The vitelline ducts were readily seen, especially in the transverse 
junction, which was dilated centrally into a vitelline receptacle. A 
large shell gland was present. 

The eggs were large, measuring about 175yu long and 85 fi broad. The 
fluke was identified with Fasciola gigantica Cobbold, known as a para¬ 
site of oxen, buffaloes, sheep, goats, giraffes, hares, and rabbits in 
Africa. The life cycle and intermediate host of this parasite in South 
Africa is thus determined for the first time [this Bulletin, 1918, Yol. 6, 
No. 2, p. 107]. It is stated that this parasite may be much more 
common in sheep and cattle in South Africa than it has been supposed 
to be. Further researches are stated to be in progress. 

C awston F. G.). 1. Parasitic Disease and Research. Cercariae and 
Snails ; Points to be Cleared Up ; Cleansing of Pools. Farmer's 
Weekly. 1919. Apr. 23. ii. The Value of Domesticated 
Ducks in Preventing Diseases. —The Natal Poultry Journal. 
iii. Liver Fluke. A Possible Blood Test; Fresh Water Snails 
Wanted. Ibid. 1920. Apr. 28. [Reprints received 22nd June 
1920.] 

• 

Reference to Cawston’s researches upon the life cycle of South 
African trematodes has already been made in this Bulletin [1919. 
Vol. 7. No. 4. p. 208]. In various parts of the Union cattle and sheep 
are affected with a common reddish, conical-shaped, amphistome 
parasite of the intestine, and it appears that they become infected by 
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eating damp grass containing the encysted cercariae, which possess a 
sucker at either end of the body, and have as intermediate host a 
common fresh-water snail, Isidora schakoi. It would appear that 
there are many different species of the adult worm, and it is probable 
that more than one species of fresh-water snail may act as their 
respective intermediary host. 

Work was also done upon the life-cycle of the distomes or liver 
flukes, affecting the sheep and ox in South Africa [this appears to 
have been confirmed by Porter’s researches—see above extract]. In 
addition investigations were made upon the important bilharzia 
trematode of man. Hitherto it has been thought that one species 
alone was responsible for the human disease in South Africa. 
Recently, however, the author has isolated four different parasites. 

The prevention of these allied affections in man and other animals 
•calls for an attack on the fresh water snail. The author recommends 
two agents for this purpose, viz. (1) Ross’s larvicide, which is said to 
have a proved efficacy and consists of crude carbolic acid, 300 gallons, 
resin 200 lbs. and caustic soda 30 lbs.; one part of the mixture, which 
is well boiled in the course of this preparation, added to 5,000 parts 
of water, will kill any larvae or cercariae in less than five minutes ; 
(2) lime, which also acts as a fertilising agent, a bag of lime to every 
thousand cubic yards of water will appreciably diminish the number of 
snails found in water-holes. 

Discussing the value of domesticated ducks in preventing these 
affections the author states that examination of several hundred 
.snails from the pools around Durban shows that they are responsible 
for at least four distinct diseases in man and beast. Over 200 adult 
bilharzia worms were isolated from seven animals that had been 
infected from the water. Snails are often found in the mud that 
clings to the claws of birds and there is little doubt that wild birds 
carry snails from pool to pool. It thus appears that stretches of water 
containing wild duck harbour the various species of fresh water snail 
in greatest numbers. On the other hand where the domesticated duck 
was found it was seldom that it was possible to collect fresh-water 
snails in any number. A number of observations seemed to bear out 
this view and it would seem that in view of the economic importance 
of bilharzia disease in human beings and of liver-fluke disease in sheep 
every encouragement should be given to residents and particularly 
the Indian population in the Durban suburbs to keep domesticated 
ducks. 

Cawston advocates the use of the complement test in detecting 
trematode infestation of man and animals. The antigen for the test, 
in the detection of Bilharzia disease in man, consists of an extract of 
infested liver of Physopis africana. Inasmuch as it is now known 
that the snail Limnaea natalensis harbours the cercarial stage of 
Fasciola gigantica —the giant fluke of the sheep and ox—one might 
apply a similar blood test for the diagnosis of so-called liver-rot; an 
alcoholic extract of infested specimens of this common fresh water 
snail would be used as antigen. Judging by analogy with the results 
obtained in the bilharzia test one might expect to get positive results, 
by using the same extract, in animals harbouring Fasciola hepatica. 
These common flukes of sheep and cattle often occur together. Infected 
fresh-water snails are therefore required for further investigation. 

(697) c2 
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Schwartz (Benjamin). The Biological Relationships of Asearids.— 
Jl of Parasitology . 1920. Mar. Vol. 6. No. 3. pp. 115-123. 

The experiments described in this paper were undertaken in order 
to determine whether by means of immunological reactions Ascaris 
lumbricoides which occurs in man could be differentiated from Ascaris 
lumbricoides which occurs in the pig. Morphologically the forms from 
the two hosts appear to be indistinguishable. The name Ascaris suum 
or Ascaris sitilla , which is used by certain writers to designate the 
ascarids which occur in swine is not generally accepted by zoologists 
for the reason that the classification of animal parasites is based on 
morphological and not on host relationship. A rather extensive study 
of the chemistry and toxicology of Ascaris was made by Fleury in 
1912. In this paper Schwartz describes a series of experiments with 
various ascarids in which he employed the precipitin test and the 
anaphylactic test in an endeavour to differentiate them. 

“Summary and Conclusions. (1) The blood serum of rabbits immu¬ 
nized to salt-solution extract of Ascaris lumbricoides (from swine) causes 
the formation of precipitates when added to salt solution extracts of 
various ascarids (Ascaris, Belascaris, Toxascaris, Ascardia). The pre¬ 
cipitin reaction as applied to extracts of these parasites is therefore a 
group reaction. 

"(2) By the use of proper dilutions heavier and more rapidly appearing 
precipitates are produced when rabbit serum immunised against Ascaris 
lumbricoides is added to salt solution extracts of Ascaris lumbricoides than 
when it is added to similar extracts of other ascarids. Extracts of species 
of the same genus (Ascaris lumbricoides and Ascaris equorum) show less 
difference in that respect than extracts of worms belonging to different 
genera (Ascaris, Belascaris, Toxascaris, Ascaridia). The results of the 
precipitin tests correspond, therefore, to the zoological relationships of 
these parasites. 

“(3) Extracts of Ascaris lumbricoides from man do not appear to be 
distinguishable from extracts of Ascaris lumbricoides from swine so far 
as the results of the precipitin test are concerned. Apparently, the forms 
from the two hosts are biochemically as well as morphologically indistin¬ 
guishable. 

“(4) Small quantities of precipitating serum sufficient to cause the 
formation of precipitates in salt-solution extracts of ascarids failed to 

f >roduce precipitates in similar extracts of unrelated nematodes (Dictyocau- 
us, Stron gylus). 

“(5) The results obtained by means of the anaphylactic test appear to 
be in a general way in agreement with the results of the precipitin test, 
although a considerable degree of variation was noted as regards the 
reactions of guinea-pigs to .injections of similar extracts. Definite 
conclusions from the experiments on anaphylaxis are not justified in 
view of the limited number of experiments.” 

Yoshlda (Sadao). On the Resistance of Ascaris Eggs. —Jl of 
Parasitology. 19(20. Mar. Yol. 6. No. 3. pp. 132-139. 
With 11 Tables. 

In 7 per cent, sulphuric acid the eggs developed into embryos but 
sooner or later they all died. In 0*5 per cent, carbolic acid or 20 per 
cent, formalin they were unable to develop into embryos. In 20 per 
cent sulphuric acid or glacial acetic acid, or 15 per cent, formalin the 
eggs developed into embryos but subsequently died. In 0’6 per cent, 
carbolic acid or in 25 per cent, formalin the eggs were unable to develop 
into embryos. In 12’5 per cent, sulphuric acid or glacial acetic acia 
or in 15 per cent, and 20 per cent, hydrochloric acid the eggs in some 
instances developed into embryos but died later. 1*5 per cent, nitric 
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acid was not harmful to the development of the eggs. It was interest¬ 
ing to note that the embryos grown in a 0*5 per cent, solution of 
potash permanganate emerged from the egg shell alive. Eggs 
cultivated in 10 per cent, hydrochloric or sulphuric acid and in 15 or 
20 per cent, formalin died within 15 days. Eggs in 0*6 per cent, 
carbolic acid, in 12*5 per cent, sulphuric acid or in 20 and 25 per cent, 
formalin were so injured as to be unable to develop further by the 8th 
day. Eggs in 15 or 20 per cent, hydrochloric acid could not develop 
by the 14th day. They retained the power to develop during 10 days 
in 0*5 or 0*6 per cent, carbolic acid. The important fact was that the 
eggs were unable to develop and ultimately died in human urine. The 
experiments from which the above results were obtained were carried 
out at room temperature in the s umm er and in the incubator at 31° C. 
in the winter. Urine appeared to act more effectively upon the eggs * 
at a higher temperature (31° C.) than at a lower temperature (10° C.). 

The influence of the reagents naturally depended upon the permea¬ 
bility of the egg coverings. For instance, formalin and sulphuric acid 
coagulated the albumen in the coating, in consequence of which the 
penetration of fluid was prevented. After prolonged action glacial 
acetic acid and nitric acid destroy or break down the albuminous 
membrane of the eggs but do not penetrate easily through the inner 
chitinous membrane. Eggs cultivated in these reagents therefore 
resist comparatively high concentration and survive longer. Hydro¬ 
chloric acid acts in the same way. Carbolic acid, however, penetrated 
the egg membrane more easily than any of the other reagents used in 
the experiments. The urine contains several kinds of ferments by 
means of which the albuminous membrane of the egg can be dissolved, 
and the action of the ferments appeared to be accelerated by 
raising the temperature. Moreover, the concentration of the urine 
is so much higher than that of the egg content that the osmotic pressure 
is sufficiently great to facilitate the introduction of the urine into the 
egg shell. 

Some experiments were made in order to ascertain the resistance of the 
eggs to cold. Mature eggs placed underground for five months proved 
distinctly infective, while mature eggs placed on the ground for nearly 
the same length of time were also infective. Immature eggs were 
placed on the ground for nearly five months, then transferred to the 
incubator for a month and kept at room temperature for four months, 
next they were placed in the incubator for two months, at room 
temperature for two months, and finally in the incubator for 19 days. 
Two guinea-pigs fed with these eggs and killed after a week, showed 
signs of infection. 

Henry (A.) & Joyeux (Ch.). Contribution A la faune helmintho- 
loglqud de la Haute-Guin6e fran^aise. [The Helminths of French 
Upper Guinea.]— Bull. Soc. Path. Exot. 1920. Mar. Vol. 13. 
No. 3. pp. 176-182. 

During the years 1910-1911 a number of worms were collected from 
man and various other species of animals at the outpost of Kouroussa, 
French Upper Guinea. The following were the worms found infesting 
domesticated animals:— 

Horse: Strongylus edentatus (Looss); Oxyxirus . equi Zeder; 
Cylicostomum sp. 
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Gastrodiscus aegyptiacus (Sons). This trematode has on its ventral 
surface a large number of closely adjacent small papilliform suckers. 
The cuticle of some of the worms was almost black. While examining 
specimens of GaBtrothylax collected from cattle in French Indo-China 
Railliet, Henry, and Bauche noted that the ventral sac contained 
blood. This fact had already been commented upon by Poirier (1883), 
who thought that this sac played some part in the nutrition of the 
parasite by supplementing the insufficiency of the digestive tract. 
Henry and Joyeux proved also that Gastrodiscus aegyptiacus did 
actually contain blood in the cuticle covering the ventral surface by 
the use of Eschaich’s reagent. Gastrothylax parasites obtained from 
the antelope also gave the same reaction. On the other hand the 
Paramphistomes of cattle contained no blood. It is thus probable 
that in G. aegyptiacus absorption takes place by osmosis through the 
papillae on the ventral surface, supplementing that which takes place 
in the digestive tract. 

Mule : Strongylus vulgaris (Looss); Cylicostomum sp. 

Ass : Strongylus vulgaris (Looss); Cylicostomum sp.; Gastrodiscus 
aegyptiacus (Sons). 

Native ox (humpless, of the N’dama breed): This animal is now 
bred in the country, having been imported from Fouta-Dialon in Upper 
Guinea after the pacification of the Soudan. It harbours Oesophagos- 
tomum radiatum (Rud.) 17 times out of 25 ; Haemonchus contortus 
(Rud.), very common in the fourth stomach ; Paramphistomum, prob¬ 
ably cotylophomm (Fischdr.), and Fasciola gigantica (Cobb.) 9 times 
out of 100, causing intense infestation in one case out of 100. 

Zebu : this animal is not bred in Upper Guinea but is imported by 
the natives from various districts of Upper Senegal and Niger. The 
parasites found were : Tricocephalus affinis Rud., rare (1 per 40). 
Oesophagostomum radiatum (Rud.), in 21 cases out of 25, often in 
considerable numbers (up to 240 were found in one caecum). Haemon¬ 
chus contortus (Rud.), very common in the fourth stomach. Setaria 
digitata (Linst.) in the peritoneum. 

The trematodes found were, Paramphistomum, probably cotylo- 
phorum Fischdr. in 8 cases out of 10; Fasciola gigantica (Cobb.) in 
82 per cent, of cases, causing in 60 per cent, an intense infestation. 
This liver fluke was found once in the lung of a zebu, the liver of which 
was moderately infested; at the base of the right lung there was a 
cyst containing several compartments in which the flukes were situated. 
They contained concretions similar to those found in the infested bile 
ducts. It is noted that this fluke has been recorded once in man in 
blood-stained sputum coughed up from the lungs. The giant fluke is 
much less common in the native ox than in the zebu. This is perhaps 
due to the rare occurrence of its intermediate host in Upper Guinea. 
As a general rule the oxen are less severely infested with parasites than 
the zebus, not only by helminths but also by trypanosomes. 

Sheep: Native-bred sheep : Haemonchus contortus (Rud.), common 
in the fourth stomach. Fasciola gigantica (Cobb.) once only. 
Cysticercus tenuicollis Rud. 

Sheep imported from Upper Senegal and Niger, from the same source 
as the zebus : Trichocephalus affinis Rud., twice out of five times in the 
caecum. Oesophagostomum columbianum Curtice, twice out of 35 
times in the caecum. Haemonchus contortus Rud., common in the 
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fourth stomach. Cysticercus tenuicoUis (Rud.); Paramphistomum sp. 
in the rumen. Fasciola gigantica (Cobb.), rare, twice only in a large 
number of cases examined. It is noted that in sheep, as well as in 
cattle, those that are bom in the country harbour much fewer parasites 
than those which are brought along with the zebus from Upper Senegal 
and Niger. 

Common fawn antelope ( Tragdaphus scriptus Pall.): Gastrothylax , 
probably minutus Fischdr. (with blood in its ventral sac as mentioned 
above). Setaria sp. in the peritoneum. 

Domesticated pig : Oesophagostomum dentatum (Rud.). 

Native dog (crossed with jackal): Ankylostomum caninum (Ercolani). 

Domesticated cat: Belascaris mystax (Zeder). 

Chretien (A.). L’Onchocereose du boeuf de Madagascar. [Oncho¬ 
cercosis (Worm Nodules) in Cattle in Madagascar.]— Bull. Soc. 
Cent. Mid. Vit. 1920. May 20. Rec. Med. Vet. 1920. Apr. 30- 
May 30. Yol. 96. Nos. 8 & 10. pp. 168-172. 

Among the rare internal parasites of the ox in Madagascar there is 
to be found, besides amphistomes in the rumen and filaria in the 
peritoneal cavity, a nematode worm, present often in abundance, in 
almost all the adult animals that came under the author’s observation. 
It is of such common occurrence that it might be asserted that the 
parasite could be discovered in all cattle submitted to a careful 
examination. Investigations were made during the years 1917-1919 
among adult cattle from Northern Madagascar slaughtered at the rate 
of 100 to 120 per day at the Preserved Meat Factory at Montagne 
d’Ambre, near Diego-Suarez. 

The parasites are situated in the connective tissue fascia adjacent 
to the ligaments and tendons, but they are not found actually within 
these structures. The lesions produced may be seen particularly 
within the loose connective tissue lying between the various layers 
of the ligamentum nuchae, and especially in the uppermost layer of the 
ligament, often near its attachment to the superior spinous processes 
of the first dorsal vertebrae. Specimens were found that had even 
penetrated slightly within the cartilaginous prolongation of the 
superior spinous process of the first dorsal vertebra. The parasites 
and lesions were, however, also quite numerous in the fascia 
surrounding the articular ligaments especially those of the knee and 
hock joints, and in the fascia of the tendons of the limbs. Precise 
indications are given as to the occurrence of the parasites in these 
situations. No parasites, however, were discovered in the aorta and in 
the abdominal wall. 

When the parasite occurs singly, as it does fairly commonly in the 
limb tendons but rarely in the cervical ligament, it is not easy to 
demonstrate it and one has to dissect out carefully the fascia surround¬ 
ing the tendon or even cut thin slices parallel to the tendon and examine 
them by transmitted light. One may then observe embedded in the 
connective tissue a worm about as thick as thin thread which is always 
more or less loosely entangled and almost impossible to follow along 
its whole length. Single specimens did not appear to provoke any 
naked-eye lesion in the surrounding tissue at this stage. By means 
of a fine needle one can easily extract the worm from the tissue in the 
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form of a fine lustrous thread often up to 10 to 12cm. long which 
assumes a corkscrew shaped disposition. This does not represent 
the whole parasite as the body becomes invariably ruptured before the 
extremity is reached. 

If, however, instead of single specimens several worms are 
present in the same location, as is usually the case when the parasites 
infest the ligamentum nuchae, the fascia becomes slightly thickened 
and opaque. The thickening is readily detected on manipulation and 
the fascia is always closely adherent to the tendon at the part. These 
lesions are distributed in irregular zones of more or less considerable size 
and slightly brownish tint, and these zones are often surrounded by 
oedematous zones of fairly considerable extent. On close examination 
a certain number of parasites may be detected in the central zone of 
these lesions in the form of more or less abundant closely packed and 
entangled masses of worms. These produce a distinct inflamm atory 
reaction in the invaded tissue. They can be again readily extracted 
partially, but they appear to have become less supple. 

Other lesions present the aspect of a distinct chronic inflammation ; 
the parasites within these are more compact, it is difficult to 
extract pieces more than 1 cm. in length, and the worm has become 
brownish and brittle. 

In the ligamentum nuchae affected with the parasites in abundance 
and sometimes in the limbs one may often find greenish abscesses from 
the size of a pin’s head to that of a pea. 

Again in these situations one may often see a number of irregular 
nodules generally flattened, reaching up to 1 cm. in diameter and dull 
white in colour. These are filled with a desiccated caseous material. 

The above appearances are said to represent successive stages in 
the development of the parasite. 

Histological examination confirmed the author’s observations with 
regard to the situation of the parasites, viz., in the fascia surrounding 
the tendons and ligaments and not within these structures. To 
commence with there appears to be no appreciable reaction, the 
worm simply burrows a cavity in the tissue, which does not react. 
Inflammatory phenomena are not manifested until after a certain lapse 
of time. Around the parasite a centre of sub-acute inflammation is 
formed, similar to that seen in the majority of worm nodules and 
characterised by the formation of a mass of concentrically disposed 
epithelioid cells. Fibrous tissue becomes formed without and the 
adjacent fascia becomes denser and sclerosed. The lesion remains at 
this stage while the parasite remains alive, but after its death the 
inflammatory phenomena become more marked and large nodules are 
formed, with caseous centres impregnated with alkaline lime salts 
which take on haematein staining deeply. The wall of these nodules is 
made up of an epithelioid zone and a fibrous zone, the thickness of which 
depends on the age of the lesion. The reaction extends to the con¬ 
nective tissue situated between the spirals of the worm which becomes 
converted into a sclerosed tissue infiltrated with numerous eosinophiles. 
Finally, the lesion becomes a centre of firm connective tissue 
traversed by a devious tunnel full of caseous material which replaces 
the dead parasite. 

Microscopic examination of the parasites readily shows that one is 
dealing with nematodes with a thick striated cuticle showing cork- 
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screw-like thickenings often interrupted towards the sides and thus 
belonging to the genus Onchocerca Onchocercosis of cattle in Mada¬ 
gascar was recorded for the first time by Piettre in 1912 in a leg of 
beef imported into Paris. Piettre believed that the parasite was 
Onchocerca bovis, which had already been discovered by him in that year 
in French cattle. The author does not contribute to the view that 
the parasites he encountered belonged to this species. Perhaps they 
belonged to several species. The presence of the parasites does not 
appear to produce any symptom whatever in the living animal. 


Ransom (Brayton H.) & Hall (Maurice C.). Parasitic Diseases in 
their Relation to the Live-Stock Industry of the Southern United 
States. — Jl. American Vet. Med. Assoc. 1920. July. Vol. 57. 
(New Series Vol. 10.) No. 4. pp. 394-429. 

The views of the above two distinguished helminthologists upon the 
relations of parasites and stockbreeding in tropical or sub-tropical 
countries are of great general interest. Hitherto the presence of 
the tick in the Southern United States has stood solidly in the way of 
a prosperous cattle industry, and has prohibited highly developed 
agriculture. Now the tick is rapidly disappearing from the South and 
will undbubtedly soon be exterminated from within the borders of the 
United States. That Southern agriculture has been fundamentally 
affected by tick eradication and will be increasingly modified by it in 
the future is unquestionable. Whether, however, the live-stock 
industry in the South as a whole can be brought to a high degree of 
development, as is understood in more northern latitudes, is as yet 
problematical. “ The easy optimism of those who assume that with 
the conquering of the tick an intensive system of animal husbandry 
can be established upon a basis of the methods followed in cooler 
climates is not shared by those familiar with the facts concerning 
animal parasites.” The presence of other parasites potentially and 
actually as destructive as the tick constitutes a menace under which 
the industry cannot thrive and which, if disregarded, will surely and 
seriously impede the development of Southern agriculture. Unlike 
the tick these other parasites are mostly not peculiar to the South but 
range far to the northward. As a rule, however, in the north they do 
not limit the production of live stock greatly below the number that 
may be supported by the quantity of readily available feed stuffs. In 
the South, on the other hand, the capacity of the soil in the production 
of food for animals can be utilised to only a very slight extent, 
notwithstanding the eradication of the tick, unless measures are taken 
to eradicate or control other parasites as well. 

Formerly on account of the relatively small numbers of live-stock and 
the small value set upon them generally the damage done by parasites 
or the damage they are capable of doing under Southern climatic 
conditions attracted comparatively little attention. Now, however, 
an emergency has arisen in the face of which the question of animal 
parasites in the Southern United States must be given serious con¬ 
sideration by the veterinary profession, and by all others interested 
in the welfare of the livestock industry. Already following upon tick 
eradication in many sections of the South evidence of serious trouble 
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from parasitic diseases among herds and flocks which have been 
increased in size is becoming apparent. Relief measures must therefore 
be promptly forthcoming if a severe set back for the movement 
for more and better live-stock in the South is to be avoided. Unfortu¬ 
nately, on account of our lack of knowledge concerning methods of 
controlling many of the parasites and owing to the lack of 
means of putting into effect the knowledge already available it is not 
likely that much headway will be made in the immediate future towards 
a practical solution of the problem. It is therefore anticipated that 
many of the ambitious plans for a rapid and extreme development of 
the livestock industry will come to grief, if not at the outset, at 
any rate, after a few years when stock has been introduced in consider¬ 
able numbers into any area. A large margin should be maintained 
between the number of animals placed in a given area and the number 
that area will support judged by northern standards. Provision 
should be made for frequent movement to fresh grazing lands, the 
use of permanent pastures should be minimised, cultivated forage 
fields utilised as much as possible, and low-lying swampy areas avoided. 
Inasmuch as the parasites of horses, of pigs, and of ruminants, are in 
general not inter-transmissible these three kinds of animals may be 
grazed in turn upon the same fields with little risk of serious spread of 
parasitic diseases from one kind to another. It has also to be borne 
in mind that the dog is a necessary agent in the spread of a considerable 
number of more or less dangerous parasites of livestock, as well as 
of certain parasites of man, and that therefore the welfare of the 
animal industry and human welfare in the South as elsewhere 
demands the suppression of the wandering dog. Animals known 
to be seriously infested should not be pastured with others, but, 
generally it is useless to attempt to prevent the introduction of internal 
parasites. If not already present parasites of various kinds are 
almost certain to be introduced irrespective of any precautions that 
can possibly be adopted in practice. Hence, the animal industry 
amidst surroundings favourable to parasites must be conducted 
under the assumption that the parasites are always present and liable 
to cause great danger if given an opportunity. This opportunity may 
come with an unusually wet season or failure of the owner 
to preserve the precautions necessary for the control of parasites 
under the prevailing local conditions. The need for research into 
the control of parasitic diseases is therefore very strongly emphasised. 
As an indication of what the South [and any other country with 
similar climatic conditions] will have to contend with in the way of 
parasitic diseases attention is called to the following more important 
parasites. 

Stomach worms of sheep and cattle, principally Haemonchus con- 
tortus. This is one of the most important parasites and the South has 
already suffered quite generally from it. More damage is anticipated 
with the advent of more cattle and sheep. As regards both curative 
and prophylactic treatment we are rather well supplied with informa¬ 
tion as to effective measures for dealing with these worms. The 
authors recommend the copper sulphate treatment and early treatment 
of infected animals and, having in mind the facts concerning the life 
history of the worm, a pasture rotation system applied to fenced-off 
areas of comparatively small size. [The reader is strongly advised 
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to consult the exhaustive work of Veglia upon this subject in South 
Africa, wherein effectual methods of both curative and prophylactic 
treatment are claimed to have been successfully obtained (this Bulletin , 
1920, Vol. 8. No. 1. p. 23).]— Ed. 

Nodular worms (Oesophagostomum spp). These worms are of special 
interest on account of their frequency in sheep, cattle, and pigs in 
the South. Further, it is stated we are indebted to the South for 
some of our best studies of nodular disease, the bare-lot method of 
Dalrymple being one of the most interesting of the control measures 
used in connection with the nodular worm in sheep. The life history 
of these worms has never received adequate attention. The disease 
caused by them is spreading and increasing in extent and importance in 
the United States. As yet we have no demonstrable means of treat¬ 
ment for it. Experimentally, gasoline in doses of up to 1 oz. has been 
found to remove about 16 per cent, of the adult nodular worms, but 
this is not a satisfactory.result, and gasoline has several objections. 

Hook worms (Ankylostomum, Uncinaria spp.). The clinical effect3 
of hook-worm disease in man and dogs are well known—numerous 
small intestinal haemorrhages with resulting persistent loss of blood, 
anaemia with resulting oedema, weakness, and emaciation. These 
worms are also sometimes very numerous in sheep and cattle, and many 
thousands were detected by the authors in one animal. In the South 
the condition caused by these worms in cattle is known under the 
name of “ salt-sick ” and is a troublesome disease. The parasites 
deserve considerably more investigation. They are difficult to 
remove from man and dogs, although oil of chenopodium or mixtures of 
this drug and chloroform used in certain ways may produce good 
results. In sheep and cattle the presence of the complicated ruminant 
stomach adds to the difficulty of treatment. As regards prophylaxis 
the measures which are of value against the stomach worm are also 
applicable to hook-worm disease, but in addition one must bear 
in mind the possibility, from what is known concerning the hook-worms 
of man and of the dog, that these parasites may enter their hosts 
through the skin so that even driving animals through infected sand 
or mud may result in infection. 

Lung worms (“ Strongylus ” micrurus,JUaria, rufescens, and paradoxus). 
These constitute another serious pest of cattle, sheep, and swine. 
The most reliable work of parasitologists apparently points to the 
conclusion that the lung worms have a simple* life history, in spite 
of the contentions to the contrary of those who have claimed the 
need for an intermediate host or the alternation of a free-living stage 
with the parasitic stage. The embryos leave the lungs by way of 
the trachea, drop on to the pasture in the saliva or in the faeces, and 
then may develop into infective larvae, in the case of some species, 
in the course of a few days (10 days or less). Fumigation with various 
gases, intratracheal injections or injections up the nostrils of substances 
intended to kill the worms have been employed, but, in general, these 
treatments are attended with some degree of risk and their efficacy 
has in most cases not been proved. A treatment which seems worthy 
of trial on the grounds that it is simple, comparatively safe, and 
apparently of value in improving the condition of animals treated, 
is the one recommended by Herms and Freeborn, consisting in the 
injection of chloroform into the nostrils with a medicine dropper, 
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giving sheep 3 c.c., pigs 5 c.c., and calves 11 c.c. The nostrils are 
closed with the fingers until the animal shows signs of collapsing. 
The treatment is applied once or twice at five-day intervals, if necessary. 
It is recommended that Epsom or Glauber salts be administered two 
hours after treatment. Good nursing, placing the animals on an 
uninfected pasture, and good feeding are recommended in order to 
improve the animals’ constitution until the worms die off. 

Ascarids, or maw worms. These are of importance in the South, but 
generally they are regarded as more serious intestinal parasites of 
pigs, horses, and dogs than of cattle and sheep. In some cases at 
least the larval forms in the lungs may do considerable injury even 
where they do not complete their development and appear as mature 
worms in the intestine. 

It had been generally supposed that the eggs were passed in the 
faeces and an infective embryo developed in the egg and that when 
these eggs were swallowed by suitable host animals the embryo was 
released in the digestive tract and there developed into the adult worm. 
It is now known that when the infective eggs are swallowed by the host 
the embryos hatch in the intestine, make their way to the lungs, 
probably in the blood stream, and reach a certain stage of development 
in the air passages of the lungs. They then ascend the trachea and are 
swallowed ; subsequently if the infested animal be a suitable host they 
become mature in the intestine. It has also been found that when the 
eggs are swallowed by some animal other than the normal host, as 
when the eggs of the pig ascarid are swallowed by the rat, the embryos 
will escape and travel to the lungs, undergoing development to a point 
where they will ascend the trachea and travel down the oesophagus. 
Further development, however, does not take place and the larvae are 
passed out of the body in the faeces. 

It seems quite likely that there is no specific ascarid of the sheep 
as these worms are apparently too rare in sheep to keep any particular 
species in existence if it depended entirely or principally on this host. 
It is practically certain, according to the authors, that these worms 
are the pig ascarids in an unusual host. They are poorly adapted to 
living in sheep and are usually immature forms, smaller than the pig 
ascarid. It appears likely that sheep must swallow infected ascarid 
eggs quite frequently, that the embryos may often travel to the lungs, 
and that very few of the resulting larvae ever develop in the intestine. 
If this view is correct one should sometimes find cases of verminous 
infection of the lungs in sheep caused by young ascarids. 

In young pigs the lung lesions caused by ascarids may complicate 
diagnosis in suspected swine fever (or so-called swine plague). The 
lesions take the form of characteristic bright red haemorrhagic points due 
to larval ascarids and heavy infections are capable of killing animals. 
These larval worms have been found associated with the group of 
symptoms in pigs known as “ thumps,” a condition usually attributed 
to some nervous disorder, and characterised by pulmonary and cardiac 
disorder when the pigs were exercised or excited especially when 
the stomach was full. The pigs lost flesh, became stunted, and had 
poor appetites. Turning animals out to pasture was found beneficial. 
It now seems that this disease is often associated with ascarid infection, 
the worms being responsible for the poor condition and lack of growth 
as well as for the pulmonary symptoms. 
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Ascariasis in the dog may be successfully treated with American 
worm-seed oil (oil of chenopodium), the product of a plant common in 
the South, in doses of 0*1 c.c. per kilogramme body weight with 1 oz. 
castor oil; in pigs, with doses of 4 c.c. per 100 lbs. live weight with 
2-4 ozs. castor oil. It may be successfully treated in the horse with 
carbon bisulphide in single six drachm doses, two 4 drachm doses at 
a 2 hour interval, or in three 3 drachm doses at hourly intervals. The 
worms are too rare in the intestines of sheep and cattle to require 
treatment. Prophylaxis resolves itself into sanitation, clean stables 
and pens, clean food and water, and pasture rotation when necessary. 

tStrongylcs (of the genera Strongylus, Triodontophorus, Gyalocepha- 
lus, and Cylicoslomum. These are of first-rate importance in the horse. 
Mixed infestations give rise to a general clinical picture complicated in 
separate cases by certain features characteristic of the individual species 
of worms. The general picture is one of an afebrile condition, 
unthriftiness (indicated by a .rough coat and poor condition), and 
disturbances of digestion such as diarrhoea or constipation. This 
general picture is apt to be associated with anaemia as a result of the 
blood-sucking habits of such worms as Strongylus, a condition which 
in turn is naturally associated with oedema and ascites. Further 
complications of a very different kind are furnished by the larvae and 
agamic forms of the species Strongylus vulgaris. So far as is known all 
these strongyles have a direct life history; the eggs in the manure 
undergo a development that gives rise to an infective larval stage on 
pasture. When the larvae are ingested by equines they take different 
routes in the body and undergo somewhat different lines of development, 
depending on the species involved. The larvae of S. vulgaris, for 
example, make their way to the posterior mesenteric artery or some¬ 
times other branches of the posterior aorta and set up the well-known 
parasitic aneurisms, which are a source of potential danger on account 
of their liability to produce emboli. 

On post-mortem examination a number of striking lesions are readily 
found. The mucous membrane of the caecum and large colon quite 
commonly presents numerous petechial haemorrhages resulting from 
the attacks of the worms belonging to the genus Strongylus ( S. equinus, 
edentatus, and vulgaris) and these worms are quite commonly found 
attached to the mucous membrane, though some are found free, usually 
near the mucous membrane rather than deep in the ingesta. Ransom 
and Hadwen noted that ulcers found in the posterior loop of the colon 
are due to Triodontophorus tenuicollis, the worms being commonly found 
attached in a cluster to these ulcers. The same condition was described 
by Hartman although he did not determine the species of worm 
responsible for the ulcers. Numerous small worms of microscopic 
size may be found in the mucous membrane (worms belonging to the 
genus Cylicostomum) and cys's in the wall of the large intestines 
occasionally contain agamic forms of S. vulgaris, presumably returning 
to the intestine to complete their development. Larval and agamic 
forms of Strongylus may be found in various places, S. equinus showing a 
preference for the liver, lungs, and pancreas, and S. edentatus occurring 
in various places under the pleura and peritoneum in the hepatic 
ligament, the perirenal connective tissue, the muscles of the forearm, 
and even, perhaps in the aorta. The last-mentioned species exhibits 
a predilection for occurring in the cryptorchid testis. Strongylidosis 
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appears to be amenable to treatment to an extent that would at first 
sight hardly seem likely. Experimental evidence indicates that the 
strongyles of the large intestine may be very readily removed by fasting 
an animal for 36 hours and administering 16-20 c.c. (4-5 drachms) of 
oil of American worm-seed (chenopodium) immediately preceded or 
followed by a quart of linseed oil. Fairly good results may be obtained 
by the substitution of 2 ozs. turpentine for the worm-seed oil. 

For horses out at pasture it would probably be advisable to adminis¬ 
ter such a treatment twice a year, since it is certain that the animals 
will be always more or less heavily infested. 

A comparison of the degree of strongyle infestation of horses in 
Michigan and in Virginia indicates that infestations are much greater 
as a rule in Virginia, which is what would naturally be expected from 
the difference in temperature, the rainfall, and the moisture factor 
near Detroit, and that near Washington being very nearly the same. 
Horses throughout the South, it is stated, are likely to show a greater 
number of these worms on an average than those of the North. 

Habronema. Species of this genus of nematode parasites of the 
horse have of late years been found to be important. [See preceding 
extracts, p. 198 et sqq.] As regards treatment no adequate tests of 
anthelmintics for these worms in the stomach of the horse have yet 
been made, but American worm-seed oil would probably be effective 
against H. muscae and H. microstomum ; carbon bisulphide is a very 
penetrating, highly solvent, and quite toxic substance exerting its 
maximum effect in the stomach and on theoretical grounds therefore 
it ought to be tested against the ulcer-forming H. megastoma. In 
summer sores early and complete ablation of the diseased skin appears 
to be the best treatment. Prophylaxis is summed up in manure control 
and fly control. There are a number of ways in which manure may be 
handled so as to prevent fly spreading and one of these ways should be 
used. The maggot trap, which is essentially a platform for manure 
built over water is one of these devices, and the burial of fresh 
manure daily under the old manure to cause over-heating to a 
temperature unfavourable to maggot development is another. The 
fly-tight manure bin is a device often mentioned but experience shows 
that there are few of these bins that are actually fly-tight. Removing 
manure promptly to the fields and spreading it in a thin layer so 
as to facilitate drying is an efficient measure when it is practicable. 

In the Southern States conditions favour the development of 
Habronema. The climate is ideal for the development of the 
house-fly and the stable-fly, and labour and other conditions 
interfere with the general adoption of methods for more sanitary 
methods of handling manure and raising horses. 

For some years a disease called leeches or leeching has existed in 
Florida. From the available evidence it appears likely that this 
disease is a cutaneous habronemiasis. 

Liver flukes. These are important parasitic pests in the Southern 
States. Both the common liver fluke of sheep, occasionally present in 
cattle [Fasciola (Distomum) hepatica], and the large liver fluke 
[Fasciola (Distomum) gigantea] of cattle occasionally present in sheep 
are widely distributed in the South along the Gulf Coast and back 
along the river valleys opening on the Coast. It is a matter of interest 
that although certain species of snails have been shown to act as 
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intermediate hosts in other countries the snail which functions as the 
intermediate host of the liver fluke in the United States has never 
been determined [see in this connection abstract of Porter’s important 
work in South Africa, p. 206]. As regards treatment French authorities 
advise the administration of oleoresin of male fern to sheep in doses of 
3-5 grammes, according to the size of the sheep, in 10 c.c. of a non- 
purgative oil, 2 hours before feeding in the morning, on five successive 
mornings, using male fern with a content of at least 24 per cent, 
filicine and 3 5 per cent, filicic acid. The dose for cattle is 12-25 
grammes according to the size of the animal. Hungarian authorities 
recommend the administration of powdered kamala in amounts 
of 15 grammes given in from 1 to 5 doses ; strong animals may be given 
the entire amount at one dose; animals in general are given it in two 
doses at a 12-24 hour interval, and weak animals are given the treat¬ 
ment in five doses. The dose for cattle is 0T39 to 0 26 grammes per 
kilogramme of live weight. 

Nothing whatever is known as to the intermediate host of the large 
liver fluke although it is presumably a snail [see also, however, p. 207J. 
This parasite seems to be more pathogenic for sheep although of more 
common occurrence in cattle. No treatment for this fluke has yet 
been evolved. 

Prophylaxis in the case of both flukes is evidently a matter of 
keeping sheep off wet pasture and since much of the pasture of the 
South is of this sort attention should be directed to draining such 
pastures where practicable. If there Is only a small amount of such' 
pasture on a farm it should be fenced off from sheep as dangerous, 
and used for grazing cattle and horses and not for sheep or young animals 
of any sort. Dressings of lime and salt in June, July, and August to 
kill embryos and larvae of flukes and to kill and repel snails are recom¬ 
mended. Sheep on salt marshes are said never to become infected. 
It is advisable to treat infested flukes at the beginning of the winter 
after the danger from fresh infestation is passed. 

Miscellaneous parasites. Tape-worms of sheep and cattle now appear 
to be by no means unimportant parasites; nothing is known with 
regard to their life histories and therefore no suitable prophylaxis 
can be formulated. 

The screw-worm fly is now a cause of serious losses; the wool 
maggot-fly has caused much loss in Australia, and may become equally 
important in the Southern States. The authors dwell upon the great 
importance of the prompt disposal of carcases. Ox warble control is 
another field for investigation. 


BACTERIAL DISEASES. 

Boquet (A.). Contribution & l’gtude de la Lymphangite Ulcdreuse 
des Solipides. [Ulcerative Lymphangitis of Equidae.]— Rev. 
VitSrinaire. 1920. Jan.-Mar. Vol. 72. Nos. 1-3. pp. 10-19, 
78-90, & 137-145. 

These notes on ulcerative lymphangitis were written in 1918 at the 
request of Professor Sendrail, the Director of the Military Veterinary 
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Research Centre of the French Army. The experiments and observa¬ 
tions recorded in this study are in reality complementary to those 
presented in Nocard’s memoir on the disease in 1896, and they are to 
be taken in conjunction with the researches on the pathogenesis and 
therapy of the equine lymphangites conducted at the Military Research 
Centre, at the Alfort School, by Bossavy under the inspiration of 
Professor VallIse. 

While the experiments were as yet not complete some of the results 
were collected and published at the request of the Veterinary Autho¬ 
rities at the Ministry of War [this Bulletin, 1919. Vol. 7. No. 4. 
p. 224]. The investigations which are now closed make it necessary to 
add a few more concise details to the already recorded results. After 
giving a number of details upon the bacteriology, etiology, symptomato¬ 
logy and diagnosis of the condition the author describes a number 
of experiments performed with the object of acquiring more precise 
information upon the pathogenicity of the causal organism, immunity, 
and treatment. 

The disease is stated to be characterised by the successive develop¬ 
ment in the subcutaneous cellular tissue, most frequently of the limbs, 
of a series of abscesses due to the action of the Preisz-Nocard bacillus. 
Special attention was paid to the question whether this organism 
was the actual and only cause of the disease inasmuch as experienced 
workers such as Bridr£ and Truche had asserted that the ulcerative 
lymphangites observed during the War were not all due to the action 
of the bacillus and that a fairly‘considerable number were due to some 
other cause. Boquet, however, concludes that if this bacillus does not 
exist in the living state in every case of the disease then the purulent 
contents of the lesions possess no pathogenic property. Under the 
influence of the diffused toxic product of the organisms the subcutaneous 
connective tissue undergoes a fibrous change resulting in elephantiasis 
in the affected limbs. Fayet’s (1917) statistics with regard to the 
distribution of the lesions in 1,188 cases are of interest: left hind limb 
493, right hind limb 512, left fore-arm 10, right fore-arm 9, both hind 
limbs 119, non-localised 45. 

The disease is therefore said to be essentially local and chronic 
and the experiments proved that the causal organisms penetrate 
through or into the skin subsequent to the formation of erosions, caused 
in particular by the irritant effect of mud contaminated with excreta. 
The organisms multiply slowly and may remain latent for several weeks, 
during which time their presence is manifested only by a progressive 
sclerosis of the connective tissue. Under the effect of certain influences, 
as yet undetermined, these centres then enter into a state of activity 
and undergo suppuration. The overlying skin becomes necrosed and 
ulcers are formed. The particular train of symptoms associated with 
the disease, its mode of development and extension are the resultant 
effects imposed by the nature of the tissues invaded, viz., the dense 
connective tissue at the extremity of the limbs, the blood and lymph 
supply of the parts, and especially the mobility of the affected 
region, which favours the gradual extension of the lesions. Whatever 
may be the degree of virulence of the particular strain of Preisz-Nocard 
bacillus its diffusibility is feeble and localised; its spread is effected 
exclusively by way of the lymphatics. When the organism gets 
transported along the course of a lymphatic vessel of some considerable 
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size it sets up at some distance away from its original nidus large sup¬ 
purating lesions which develop as acute phlegmonous swellings and then 
heal, but in the great majority of cases the protective barrier of the 
lymphatic glands is not traversed in this process. Exceptionally, 
however, the organism breaks through into the blood stream and sets 
up in a number of locations, but most frequently in the kidney, sup¬ 
purating lesions which may bring about a fatal termination to the 
disease in the affected animal. 

The disease shows no tendency towards recovery except when the 
sources of re-infection are suppressed by the imposition of suitable 
hygienic conditions and the maintenance of the affected animals at 
rest. The regression of the lesions and the complete destruction 
of the organisms in the foci of disease are then favoured by the aid 
of specific forms of treatment. The methods of treatment which 
gained favour during the war were the surgical method, and the newer 
methods of pyotherapy and bacteriotherapy. Haan and Auger 
rightly insist upon the early opening of the abscesses and Sendrail’s 
experience likewise led him to advise the same method for epizootic and 
ulcerative lymphangitis. The chief advocates of pyotherapy were 
Belin, Van Saceghem, and Brldr£ ; of bacteriotherapy, Truche, 
Watson, and Knowles. 

Dealing with the question of bacteriotherapy the author states that 
focal reactions of an identical character to those produced after the 
use of vaccines made from the specific organism were set up in affected 
animals following upon the injections of non-pathogenic yeasts 
(Saccharomyces cerevisiae). Injections of 1 c.o», 2 c.c., 5 c.c., 10 c.c., 
30 c.c., in successively increasing doses practised every seven or eight 
days provoked during the first four weeks an inflammatory reawakening 
of the lesions. The swelling of the limbs increased and fresh abscesses 
opened. During the following weeks the suppuration diminished 
and the ulcers cicatrised. Recovery was then brought about but 
with the same degree of slowness and the same variations in. its 
progress as in the case of control Tiorses, simply kept at rest. A 
certain number of horses were treated by Bossavy with the toxin of 
the bacillus ; apparent recovery was brought about after a short 
interval, but a few relapses were observed. 

Treatment by so-called haemotherapy, or iso- and auto-haemother- 
apy, was employed. Four horses were injected subcutaneously with 
their own blood in increasing doses of from 40-60 c.c. every 2-4 days 
for six weeks. The degree of improvement observed as the result of 
this treatment was neither more rapid nor more distinct than in the 
case of untreated horses. Middeldorf, who tried this treatment in 
1918 on the German front, asserted that he had obtained some truly 
remarkable recoveries following upon its use. Three or four days 
after an injection of 50 c.c. of blood the discharge from the ulcers 
disappeared and the swellings diminished in size. Out of 14 cases 
treated 13 were reported to have recovered in from six to seven weeks. 
Specific serotherapy had been tried by Vall£e (1907), Haan and Auger 
(1917), and Watson. Haan and Auger employed the serum of horses 
naturally recovered or convalescent after the disease, anti-diphtheria, 
and anti-streptococcus serum. None of these appeared to possess 
any curative value. -Watson employed injections of serum alope 
obtained from horses hyper-immunised against the Preisz-Nocard 
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bacillus, or mixtures of virus and serum, or used the method of sero¬ 
therapy in conjunction with bacteriotherapy. Very little of a con¬ 
clusive character could be deduced from his results. Bacilli sensitised 
according to Besredka’s method likewise did not prove efficacious in 
his hands. 

As mentioned above Boquet concludes from observations made by 
him in concert with Sendrail and Bossavy that absolute rest in the 
stable constitutes the best form of treatment for ulcerative lymphan¬ 
gitis. It is above all through the effect of the rest imposed upon 
patients treated with the numerous chemical and biological medica¬ 
ments that they have given the results adjudged excellent by those 
experimental workers who devised them. Rest should be as complete 
as possible, the patient should not leave the stable except to be exposed 
to the sun during the most suitable hours. Surgical interference such 
as puncturing of the abscesses and deep cauterisation favours speedy 
evacuation of the pus and limits the extent of the lesions, but the 
curative action of these forms of treatment is somewhat illusory. 

The ulcers should be treated by douching with weak antiseptic 
solutions every three or four days and the application of slightly 
irritant or caustic agents, such as tincture of iodine or the mixture 
recommended by Lannelongue in the treatment of scrofulous 
adenitis: 

Oil.75 grammes. 

Ether .25 „ 

Creosote*.5 „ 

Iodoform.10 „ 

General treatment should take the form of bacteriotherapy according 
to Truche’s method [this Bulletin, 1917. Vol. 5. No. 3. p. 187] 
or toxinotherapy according to Vall£e and Bossavy’s method. These 
forms of treatment should be prolonged for at least two or three 
weeks after the cicatrisation of the ulcers, especially where there 
are marked signs of elephantiasis. The patients should be suitably 
fed and maintained in perfect hygienic conditions, in paved, frequently 
disinfected, commodious and well aerated stables. When the disease 
is progressing favourably towards recovery as manifested by cicatrisa¬ 
tion of the ulcers and regression of the fibrous thickenings the 
animals are able to withstand light work on dry ground without ill- 
effect. 

As regards prophylaxis there is fortunately not much risk of the 
disease propagating under conditions of peace as it did, with serious 
consequences, among Army horses in the War. The disease is, in fact, 
only very slightly contagious in well kept stables. When isolated cases 
of the disease occur the patients should be separated from other 
animals and the stalls, harness, and the instruments used for dressing 
them should be disinfected in boiling water or with an antiseptic. 
The mallein test enables one to differentiate the condition quickly 
from glanders and microscopic examination will eliminate epizootic 
lymphangitis, a much more contagious and serious disease. The 
animals should then be submitted to one of the forms of treatment 
mentioned above and after recovery and the absence of relapse for 
six weeks to two months they can be put back in the stable. 
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Watson (E. A.). Ulcerative Lymphangitis or “ Preisz-Nocard Disease ” 
of Horses, with Especial Reference to Immune Sera, Toxin, and 
Anti-toxin. — Jl. American Vet. Med. Assoc. 1920. June. 
Vol. 57. (New Series Vol. 10.) No. 3. pp. 257-269. 

A series of investigations was conducted by Watson while attached 
to the Royal Army Veterinary Corps in France .and also in part since 
his return to the Veterinary Research Laboratory, Department of 
Agriculture, Lethbridge, Canada. 

Thirty horses were used in experiments to ascertain the infectivity 
and period of incubation of the disease. Twenty of these were placed 
in contact with 20 horses presenting typical open ulcers, for 48 hours. 
Only one of the 20 animals subsequently developed the disease, 
in 17 days, and this horse had received a kick from another animal 
during the 48 hours contact. Six horses were selected showing slight 
skin injuries and these injuries were smeared with infected pus. Only 
one horse subsequently developed a lesion, in 25 days. Slight wounds 
were made artificially with the point of a scalpel in four of the horses 
and immediately rubbed over with infected pus; infection resulted 
in three horses, in 7,14, and 24 days respectively. The period elapsing 
between the first appearance of lesions and the formation of multiple 
ulcers from a chronic thickening of a limb is very uncertain and 
irregtdar. The disease may evolve rapidly but more often it is a slow 
insidious recurrent process. 

The wide variation in virulence of different strains of Preisz-Nocard 
bacilli was illustrated by their effects after inoculation into guinea- 
pigs. Whereas small doses of cultures injected intraperitoneally 
resulted in death in some under 24 hours, in marked orchitis in others 
on about the 4th day, slight orchitis and death in others in 6-7 weeks, 
several strains, sub-cultivated for many months in the laboratory, 
became quite avirulent for guinea-pigs. Inoculations into horses 
also showed that the virulence of the bacilli was of a very unstable 
character. 

An attempt to confer an immuni ty (both anti-bacterial and 
antitoxic) towards the Preisz-Nocard bacillus was made with a view 
to obtaining a serum that might be successful in the treatment of the 
disease. Three horses were utilised and the material inoculated 
consisted of whole cultures treated by heat or chemical solutions, 
the toxic filtrates of unaltered cultures, and virulent bacilli. The 
method of dosing and intervals between the injections were 
approximately the same for all three horses. The experiment 
covered a period of 470 days and was divided into three stages, viz., 
(1) attempted immunisation (1-195 days)J; two horses succumbed after 
this stage, (2) further immunisation (210-350 days), (3) immunity 
and anaphylaxis (402-465 days). At the end of the first stage 
a serum was obtained from the horses which inhibited the growth 
of the bacillus in culture and protected the guinea-pig against fatal 
doses of toxin. Nevertheless, the horses furnishing this serum were 
themselves unable to resist the intravenous injection of a large dose 
of virulent culture, which caused a generalised infection in all three 
animals and fatal results in two of them. In the second stage the 
surviving horse recovered normal health and condition under a course 
of treatment with sensitised vaccine and furnished a serum antitoxic 
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and to some extent anti-bacterial in action. This serum seemed to 
have a marked effect upon horses suffering from the disease, the local 
lesions healing up rapidly; nevertheless after some weeks relapses 
were apt to occur with this form of treatment—as with any other form 
tried. In the third stage an attempt was made to raise the degree of 
immunity, and especially the anti-bacterial rather than the antitoxic 
immunity. Killed or altered bacilli, only, treated with alcohol-ether 
mixture and dried in vacuo as prepared by Truche were employed as 
antigen. Following upon a number of injections and several blood 
lettings an anaphylactic state was suddenly encountered in which 
there was apparently manifested the sudden activity of the Preisz- 
Nocard infection that must have been dormant for at least six months. 
The infection then developed in a remarkable manner; the bacilli 
invading the blood stream caused in it an intense leucocytosis, but 
in no part of the body exercised their habitual and characteristic 
local action of pus formation except in the bloodless fluids of the 
eyes. Instead of being chronic the disease was very acute and produced 
a rapid septicaemia, intoxication, and death. No such cases appear 
to have been hitherto recorded. 

A number of experiments were made in order to dete rmin e the 
anti-bacterial and anti-toxic actions of the serum obtained from the 
above immunised horses. It was found that in spite of its marked 
inhibitory action upon the specific organisms in vitro the serum exerted 
but little influence upon their virulence in vivo, only retarding their 
pathogenicity for a day or two as determined by test inoculations 
upon guinea-pigs. No satisfactory method of performing the agglutin¬ 
ation test upon the bacilli could be devised owing to their tendency to 
clump automatically. 

Experiments showed that, (a) 1 c.c. of toxin, obtained from filtered 
cultures of the organism kills a guinea-pig within 24 hours, (b) 1 c.c. of 
toxin added to 1 c.c. of normal horse serum also kills a guinea-pig 
within 24 hours, (c) 1 c.c. of toxin added to 1 c.c. of the anti-serum is 
neutralised or fixed and remains inoffensive for the guinea-pig. 
Samples of anti-serum evaporated to dryness and kept in powder form 
for 18 months or two years were still found to retain this antitoxic 
property. The serum of horses clinically attacked with the disease 
was also found to have specific anti-toxic properties. This fact under¬ 
lies a method which Watson devised for the diagnosis of the disease. 
A lethal dose of the toxin is added to a neutralising dose of the sus¬ 
pected serum and after 20 minutes contact injected into a guinea- 
pig. A negative reaction indicates Preisz-Nocard infection in the 
animal furnishing the serum. This method is successful in determining 
latent forms of the disease and is now employed upon Army horses 
returning to Canada from France. 4 

There does not appear to be “ any real relationship between the 
Preisz-Nocard bacillus and Bacillus diphtheriae ” of man, but it is 
admitted that there are “ striking analogies and the toxins, anti¬ 
toxins, and the cultural characters of these microbes seem to have 
many points in common.” 

A number of experiments were made upon the properties of the toxin 
produced by the Preisz-Nocard bacillus. While, as mentioned before, 
some strains are virulent and others non-virulent some produce an 
active toxin and others do not. Strains for experiment were selected 
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that had a highly toxic effect upon guinea-pigs. The toxin was prepared 
by growing the organism in massive cultures on the surface of broth, 
and afterwards filtering the growth. On heating at 50-60° C. for one 
hour the filtrate had no toxic effect upon guinea-pigs, at 55-58° C. it 
caused a local oedema, unheated it caused death in 24-36 hours. By 
filtration through very fine Chamberland candles a considerable part 
of the toxin was lost. Carbolic acid or cresol, 0‘4 per cent., seamed to 
cause a rapid deterioration of the toxin, whereas brilliant green 1 in 
50,000 to 1 in 100,000 acted as a good preservative. The rabbit also 
proved very susceptible, death occurring four hours after the injection 
of 2 c.c. Only a few preliminary observations have been made on its 
action upon horses. Subcutaneous injection into normal horses 
caused a local swelling to appear after 24 hours attaining its maximum 
dimensions in 48 hours. In immuni sed and in diseased horses a similar 
local swelling occurred, but in 12-18 hours, and became reduced in size 
in 24 hours, and disappeared completely in 48 hours. The observations 
are admitted to be too few to admit of any conclusion. Horses 
clinically affected with the disease become immunised to the toxin, 
their serum having a decided anti-toxic action, but nevertheless the 
disease continues to make progress. Immunity to the toxin therefore 
does not carry with it immunity towards the virulence of the bacilli 
themselves, which continue to exercise a pathogenic power even in the 
presence of antitoxin. 


Sheather (A. L.). The Virulence of Tubercle Bacilli Isolated from 
Bovine Lesions In India. — Jl. Comp. Path. & The,rap., 1920. 
June 30. VoL 33. No. 2. pp. 73-103. 

Tuberculosis in cattle in India appears to be rare and in many 
Provinces the disease has not hitherto been recorded [this Bulletin, 
1919, Vol. 7, No. 4. p. 265]. In recent years, however, evidence has 
been obtained indicating that it is by no means uncommon, especially 
in slaughterhouse cattle, in some parts. Taylor (G.) in the course 
of systematic inspections at the Ferozepoie slaughterhouses, Southern 
Punjab, found that about 3 per cent, of the animals actually 
slaughtered had tuberculous lesions, and this figure would probably 
have been considerably higher if the number of cattle—amounting to 
18 per cent.—rejected on account of their poor condition before 
slaughter, had been taken into account. The lesions in the affected 
cattle were, however, almost invariably of a localised nature and 
confined to the thoracic cavity [this Bulletin, 1918, VoL 6, No. 2. 

p. 112]. 

In 1917 Liston (W. Glen) and Soparkar (M. B.) published the 
results of experimental work in which they endeavoured to ascertain 
the susceptibility of Indian milch cattle to tuberculosis [Ibid, p. 110]. 
These authors inoculated a number of buffalo and cow calves from four 
to eight months old with a strain of European bovine virus, such as was 
used by the English Royal Commission on Tuberculosis,—in doses of 
10 and 50 mg. subcutaneously. Whilst the experiments of the Royal 
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Commission showed that English calves almost invariably died of acute 
tuberculosis when inoculated with 50 mg. of this virus the authors’ 
experiments proved that at least 50 per cent, of the Indian calves lived 
for many days after having been similarly inoculated, and when killed 
showed only retrogressive or healing tuberculous lesions. They hold 
that their work confirms the general experience that Indian cattle are 
less commonly affected with tuberculosis than English cattle are and 
supports the view that the comparative infrequency of the disease 
among cattle in India is due to a natural resistance rather than to any 
particular method of housing or keeping cattle. 

In the course of the present paper Sheather gives a careful descrip¬ 
tion of a series of experiments carried out at the Imperial Bacteriologi¬ 
cal Laboratories at Muktesar along somewhat parallel lines to those 
performed by Liston and Soparkar using, however, a strain of bovine 
virus isolated from native naturally-occurring cases for testing the 
susceptibility of buffalo and hill calves. The original material 
utilised for the investigation was obtained from some specimens sent 
by Taylor for examination. The lesions in eight of the slaughter¬ 
house cases of which descriptions are given were confined to the chest 
cavity and were of a localised nature. The number of bacilli in the 
lesions varied considerably but they were recognisable on microscopic 
examination in all but one case. 

The material from 16 cases was used for the inoculation of small 
animals. Leaving out of consideration the laboratory animals that 
died accidentally or were proved to have been inoculated with organisms 
that were apparently dead the results were as follows : The duration of 
life in the guinea-pigs inoculated subcutaneously ranged from 89 to 217 
days (10 guinea-pigs), and in those inoculated intraperitoneally from 
73 to 183 days (11 guinea-pigs). The figures given by the English 
Royal Commission, after inoculation of guinea-pigs with emulsions of 
tuberculous tissues of European bovine origin, were 27 to 146, and 8 to 
140 days, respectively, which would indicate that tubercle bacilli of 
Indian, origin are distinctly less virulent than those of European 
origin. 

Cultures of the Indian virus are stated, generally speaking, to possess 
the usual characters of bovine bacilli and are distinctly dysgonic. 
After sub-cultivation upon egg and upon serum-agar for some genera¬ 
tions a few strains were induced to grow upon the surface of glycerine 
broth. The growth was very slow and at its maximum extent took the 
form of islands measuring about 1 inch in diameter. A strain, isolated 
from a single case, that gave about the best growth upon broth was 
uaedfor the inoculation of buffalo and bull calves. The 10th genera¬ 
tion of this strain was induced to grow upon broth and after about six 
months incubation the growth was emulsified in 0*4 per cent, salt 
solution. Three suspensions of different strengths were made contain¬ 
ing 5 mg., 1 mg., and '01 mg., respectively per c.c. The weaker 
emulsions were used for tests upon rabbits. The Royal Commission 
found that rabbits inoculated intravenously with - 1 mg. of culture 
(of European virus) invariably died of generalised tuberculosis 
within 34 days, the average period being 21 days. Sheather’s 
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rabbits (2 done with *1, and 2 with 01 mg.) survived about twice this 
length of time, indicating that the strain used was of a lower viru¬ 
lence. 


Thirteen plains bull calves and 11 plains buffalo calves from 8 to 12 
months, old and obtained from the Bareilly District were utilised for 
the test. The temperature of these animals was taken regularly for 
about six weeks before being used for experiment, and three days 
before the virulent inoculation they were tested with tuberculin (3 c.c. 
subcutaneously and '25 c.c. concentrated intra-palpebrally) to exclude 
natural tuberculosis. Two buffaloes showed an irregular tempera¬ 
ture, in one case due to trypanosomiasis and in the other to 
some unknown cause. All were concluded to be free from 
tuberculosis. 


“ The value of the ophthalmio and intra-dermal palpebral tests is 
practically nil, at least so far as concerns plains buffaloes brought to 
the hills as they are extremely liable to catarrhal conjunctivitis at 
all times.” In the case of this test any discharge present was ignored 
as the uninjected eyes varied very considerably from hour to hour 
during the test. 

The buffaloes and calves were each divided into two groups so that 
individuals in the groups were respectively as nearly as possible pairs 
as far as their weight was concerned. The odd buffalo and calf were 
kept as controls. One group of buffaloes and one group of calves were 
then injected subcutaneously on the left side of the neck with emulsion 
of tubercle bacilli, dose 10 mg., the other groups were ipjected in the 
same way with 50 mg. 

Subsequently the experimental animals were tested at intervals 
(indicated in the accompanying chart) with tuberculin both subcutane¬ 
ously and intradermally, either by injection into an anal fold or into the 
skin of a lower eyelid. A rise of 2° F. above the temperature at the 
time of injection of the tuberculin was taken to constitute a reaction. 
All the infected buffaloes and all but four of the infected bull calves 
gave a temperature reaction a month after the virulent inoculation, and 
a striking feature was the extraordinary marked local reactions whioh 
developed at the seat of injection of the subcutaneous dose of tuberculin 
on the side of the neck in some of the animals. These bore a very 
close resemblance to the local reactions produced by mallein. Diffi¬ 
culty was experienced in appraising the value of the intradermal tests, 
but more marked reactions were shown by practically every one of the 
infected animals than by the controls. The eye reactions were con¬ 
sidered to be all negative. 

Sheather also discusses the anomalous results obtained in the tem¬ 
perature reactions particularly in the course of the second tuberculin 
test. None of the animals died and all in fact showed a decided increase 
in weight during the course of the experiment. 

With a view to rendering the experiment comparable to that carried 
out by Liston it was decided to kill off all the animals as quickly as 
possible after the completion of the fifth month, and make a careful 
post-mortem examination of each animal. The results are given in the 
composite table on the next page. 
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The significance of the terms used under the heading post-mortem 
findings is as follows :— 

“ (a) Slight tuberculosis. A lesion at the seat of inocultition, lesions in 
the thoracic glands and possibly the abdominal glands, a few lesions in the 
lungs or spleen. 

44 (b) Extensive, but not severe. As the above, but with the addition 
of tuberculous pleurisy or peritonitis or both. No cases of extensive 
tuberculosis of a severe nature were found. 

44 (c) Generalised, but not progressive Cases in which there was evidence 
of invasion of the organs by way of the blood stream, with the production 
of numerous lesions in the lungs/’ 

The Royal Commission, as stated before, found that the subcutaneous 
injection of 50 mg. almost invariably produced fatal generalised 
tuberculosis within seven weeks. When the dose was 10 mg. a similar 
result was produced in 60 per cent, in eight weeks. In Sheather’s 
experiments six of the buffaloes showed slight tuberculosis, one showed 

• Table II. 




Gain or 

Killed 

Duration 

Animal. 

Dose. 

loss of 

or 

of 



weight. 

died. 

life. 


Buffalo 

1 

50 

mg. 

+109 lbs. 

K 

142 days 

99 

2 

50 

99 

— 18 

D 

OO 

+ 99 

99 

3 

50 

99 

+ 146 „ 

K 

125 „ 

99 

4 

50 

99 

+ 88 „ 

K 

128 „ 

99 

5 

50 

99 

— 30 „ 

D 

67 „ 

99 

6 

50 

99 

— 17 „ 

D 

101 „ 

99 

7 

10 

99 

— 4 „ 

K 

107 „ 

99 

8 

10 

99 

— ii „ 
Not 

D 

39 „ 

99 

9 

10 

99 

weighed 

D 

3 „ 

99 

10 

10 

99 

+ 58 lbs. 
Not 

K 

133 „ 

99 

11 

10 

99 

recorded 

D 

9 

99 

12 


Not 

inoculated. 

Died 

from other 

99 

13 


99 

99 

99 • 

99 99 

Calf 

14 

50 

mg. 

—641 lbs. 

K 

142 days 

99 

15 

50 

99 

— 8 „ 

K 

122 „ 

99 

16 

50 

99 

— 23 „ 

1 D 

43 „ 

99 

17 

50 

99 

+ 3 „ 

i K 

122 „ 

99 

18 

50 

99 

— 20 „ 

D 

39 „ 

99 

19 

50 

99 

— 6 „ 

D 

38 „ 

99 

20 

10 

99 

+ 30 „ 

K 

133 „ 

99 

21 

10 

99 

+ 28 „ 

K 

128 „ 

99 

22 

10 

99 

— 19 „ 

1 D 

37 . „ 

99 

23 

10 

99 

+ 43 „ 

K 

135 „ 

99 

24 

10 

99 

— 7 „ 

D 

34 „ 

99 

25 

10 

99 

— 12 „ 

D 

79 „ 

„ 26 
(Control) 

- 

— 

+ 01 »* 




Post-mortem 

Findings. 


Retrogressive tuberculosis. 
Broncho pneumonia. 
Retrogressive tuberculosis. 

*> >» 

Acute general tuberculosis. 

** >i >» 

Retrogressive tuberculosis. 
Broncho-pneumonia. 

Other causes. 

Retrogressive tuberculosis. 

Other causes, 
causes. 

99 

Retrogressive tuberculosis. 

99 M 

Acute general tuberculosis. 
Retrogressive tuberculosis. 
Acute general tuberculosis. 

99 99 99 

Retrogressive tuberculosis. 

99 99 

Acute general tuberculosis. 
Retrogressive tuberculosis. 
Acute general tuberculosis. 

99 99 9 > 

Control not inoculated. 


extensive, but not severe infection, and three showed generalised 
but not progressive disease. Four out of the five to which 10 mg. of 
culture were given showed slight disease. The remaining ones showed 
generalised disease. Of the bull calves eight showed slight tuber¬ 
culosis, two extensive, and two generalised infection. Of the six 
inoculated with 10 mg. five showed slight invasion and one extensive 
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disease. The lesions found in buffaloes affected with generalised 
tuberculosis were somewhat more marked than in the calves similarly 
infected. 

Assuming that the susceptibility of plains buffaloes and cattle in the 
United Provinces is similar to that possessed by animals in the Bombay 
Presidency Sheather concludes that a comparison of the results 
obtained by him with those obtained by Liston indicates that Indian 
strains of tubercle bacilli isolated from cattle are far less virulent than 
European bovine strains. The composite table indicating in brief 
Liston’s results is reproduced on the preceding page. 

It is highly improbable that the strain used by Sheather was of 
particularly low virulence in view of the comparative effects produced 
in guinea-pigs after the inoculation of a number of strains. 

Liston’s experiments indicate that Indian cattle are less susceptible 
to infection with the tubercle bacillus than English animals when 
tested with a virus of European origin. Sheather’s experiments 
indicate that this is not the sole and possibly not even the most import¬ 
ant factor in determining the comparatively infrequent occurrence of 
tuberculosis in Indian cattle. The strains of tubercle bacilli infecting 
cattle in India undoubtedly possess a distinctly lower degree of 
virulence than tubercle bacilli isolated from cattle in Europe. 

[A point which is not perhaps without some possible significance is 
that the experimental animals used by Sheather were considerably 
older than those used by Liston, and that the* latter’s “ buffalo 
calves ” were in a weakly condition at the time of inoculation. The 
results obtained are thus not strictly comparable, as fatal results 
would in any event be more likely to be obtained in Liston’s 
animals.—Ed.J 

Hornby (H. E.). A Contagious Impetigo of Cattle. — Vet. Jl. 1920. 

June. Vol. 76. No. 6. pp. 210-216. With 2 text-figs. 

Skin diseases are of the greatest importance next to the trypanoso¬ 
miases as the source of losses to European cattle owners in the Fort 
Jameson district of Northern Rhodesia. The most serious form of skin 
disease is demodectic mange, but the condition which forms the subject 
of this article is nearly equally important. Other forms of skin disease 
affecting cattle in Northern Rhodesia are psoroptic mange, eczema, and 
a dermatitis of white skinned animals which is probably due to the 
action of strong sunlight on sensitised unpigmented skin [see, however, 
this Bulletin , Dodd, Trefoil dermatitis p. 259]. 

In 1915 Van Saceghem in the Belgian Congo described the etiology 
of the so-called contagious impetigo of cattle [this Bulletin, 1917. 
Vol. 5. No. 2. p. 108] and what is probably the same disease has 
been discussed by Armfield 1916, Curson 1919, and Hutchins 1919» 
Lane, Chief Veterinary Officer, Northern Rhodesia, described it in a 
circular letter in 1915. 

The disease is said to occur throughout Central Africa,—in North 
Western Rhodesia under the name of Senkobo skin disease (Lane), in 
the New Langenburg district of the Tanganyika Concession as Saria 
(Curson). It is also believed to exist in British East Africa (McCain, 
F. J.) and Egypt (Van Raes). A streptothrix infection in a dairy herd 
at Kampala, Uganda, described by Hutchins is also believed to be 
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identical. The author observed cases in Northern Rhodesia, Nyasa- 
land, Portuguese East Africa, and Tanganyika Concession (formerly 
German East Africa). Its distribution recalls that of demodectic 
mange, for like that disease it is apparently unknown to stockowners 
south of the Zambesi. • 

The condition affects primarily cattle, although Lane claims to have 
known an eland to contract the disease, and lesions seen on the legs and 
sheath of a horse seem to the author somewhat reminiscent of contagious 
impetigo. It is enzootic throughout Central Africa and native cattle 
are' often seen slightly affected. European cattle and their so-called 
grade progeny are far more susceptible than are native cattle, and 
among them the disease may assume an epizootic form. The disease 
shows no predilection as regards age or condition. 

The disease is essentially seasonal in character and fresh cases are 
seen at the commencement of the rainy season, while after the 
termination of the rains the disease assumes a chronic form in survivors 
and fresh cases do not occur. Lesions occur on any part of the body 
but as a rule they are first noticed on the back where matting together 
of a few hairs (’“ paint brushes ”) may be seen. Later, there are slight 
elevations on the skin, which grow and become confluent until bare 
wart-like scabs are formed penetrated by a few hairs. These scabs 
are easily removed leaving a moist pink surface, and very rarely there 
is an appreciable amount of pus. The lesions may be confined to the 
back and in a native animal they remain inconsiderable in extent or 
even disappear spontaneously. If the disease makes its appearance 
on a more susceptible animal immediately before the cessation of the 
rains it may remain in the form of a localised lesion. Otherwise, when 
such an animal is attacked earlier in the rainy season the lesions 
commencing on the back spread progressively to the sides, perineum, 
axillae, udder or scrotum, belly, thighs, shanks, neck and head; the 
formerly discrete patches now become confluent, the animal loses 
condition, and eventually dies emaciated. 

Lane describes two forms of the disease, viz., one similar to the 
above and the other characterised by small lumps under the skin 
followed later by wart-like growths. Hornby thinks it probable that 
the latter cases are ones of mixed infection with the impetigo parasite 
and demodectic acari. Van Saceghem considers that from the 
clinical point of view the disease may be localised or generalised. 

Early in his studies the author became convinced that the condition 
was not an acariasis and later he had no difficulty in finding the 
parasite described by Van.S aceghem. 

The streptothrix can be detected in stained smears from the serous 
exudate found under the crusts or more simply from particles of the 
crust teased out after a few minutes immersion in normal saline 
solution. The stains recommended are the ordinary basic aniline dyes 
and Giemsa. This parasite, claimed by Van Saceghem to be the true 
cause of the disease and named by him Dermatophilus congolensis, does 
not grow deeply into the skin, and the hair is never attacked. It is 
suggested that the reason why the disease assumes a grave character 
only during the rains is because the conditions of humidity and warmth 
necessary for its growth are only to be found at this period of the year. 
Sucking calves frequently develop lesions around those parts of the 
muzzle which are regularly moistened with milk. Propagation takes 
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place through the medium of infected rubbing places, contaminated litter 
or trek gear, and perhaps also through the agency of whips and flies. 

Diagnosis after a very little experience is easy, as the scab formation 
is very characteristic. To demonstrate the parasite the crust is 
pulled off and the exposed raw surface scraped with a clean knife. 
A somewhat thick smear is made of this sanguinous matter and after 
fixation with heat stained vith alkaline methylene blue. It is on 
the thicker parts of the preparation that one finds masses of the 
parasites. Among the scattered cells of the thin parts one finds only 
small pieces of broken mycelium. Hornby believes that its thickness 
certainly exceeds l’8 ( u, given in Van Saceghem’s description. Extra¬ 
neous bacteria are surprisingly rare in the smears. 

Prophylaxis is very difficult on account of the impossibility of 
detecting minute lesions on a native, or immune, beast, and thus 
preventing the introduction of the disease. Regular dipping 
in an arsenical fluid is claimed by some to act as a preventative but 
a number of Southern Rhodesian oxen brought to Fort Jameson in 
1919 contracted the disease through intermediate infection in spite of 
regular fortnightly dippings in full-strength arsenical fluid. Lane 
claims that regular dipping in full-strength Cooper’s dip will cure mild 
cases. For more advanced cases he recommends a lime and sulphur 
bath. Van Saceghem insists that treated animals should be kept 
dry if possible, and in his opinion the lesions should not be washed 
or subjected to friction as he considers that these manipulations only 
irritate the skin and serve to spread the lesions. He states that he 
caused generalisation of previously localised lesions by friction 
during the application of arsenite of soda solution. He recommends 
causterising local lesions after carefully picking off the crusts. His 
best results in the treatment of generalised cases followed the applica¬ 
tion without friction of carbolised pomade, dressing only a quarter of 
the body surface at one time. Piot Bey recommends washing with 
soap, raising the crusts, and then painting the infected surface with 
a 1 per cent, solution of picric acid. 

Arsenical dip as a curative agent was not satisfactory in the author’s 
hands and a dressing of paraffin, sulphur, and lard was likewise 
unsuccessful. He agrees with Van Saceghem that a therapeutic 
agent which fails to kill the parasite may serve to spread the disease 
and the application of weak carbolic acid did in fact lead to untoward 
results in this manner. It is useless to attempt treatment with 
disinfectants of ordinary wound lotion strength ; for instance, mercuric 
perchloride is only successful when employed in the strength of 1 in 
200. The author dresses his cases with Cooper’s milk oil fluid in a 
solution not weaker than 1 in 30. Strong emulsions of similar pro¬ 
prietary drugs, such as Hycol, Izal, Jeyes’ Fluid, etc., are likewise 
successful. In treating a solitary lesion the crust is picked off and the 
undiluted milk oil fluid applied. When the lesions are localised 
the fluid is used in the strength of 1 in 10, or 1 in 20. "When the 
disease is generalised so that the whole body must be dressed the 
fluid is used in the strength of 1 in 30, but only from a quarter to one 
half of the animals’ body depending upon the extent of raw surfaces 
exposed by removing the scabs, is dressed at one time. By this means 
the author claims to cure all but the worst cases, especially if a fort¬ 
night after the first dressing all unhealed lesions receive a second an(l 
stronger application of the medicament. 
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Maqalhaes (0.). Ensaios de Mycelogia. (2. Nota previa.) [Ex¬ 
periments in Mycology.] Brazil-Medico, 1920. July 3. VoL 
34. No. 27. p. 431. 

In this preliminary note the results of some experiments upon the 
therapeutic action of the iodides in mycotic disease are published. 
The action of these drugs in the human or animal body invaded by 
certain moulds still remains without a rational interpretation. The 
experiments of de Beurmann and Gougerot (1912) indicated that 
their action upon sporothrix organisms is not analogous to that pro¬ 
duced, for example, by “ 606 ” upon spirochaetes inasmuch as they do 
not seem to act in virtue of a direct microbicidal action. [See also ex¬ 
periments by Davis on sporotrichosis in rats. This author concluded 
that the iodides acted by stimulating tissue reaction rather than by 
a direct anti-sporothrix action, for the organisms were found capable 
of growing readily in media containing a high proportion of iodides in 
solution (this Bulletin, 1919, Vol. 7, No. 4, p. 236.] 

Magalhaes experimented with a Brazilian pathogenic mould Oidium 
brasiltense (which causes oidiomycosis in man). A number of tests 
showed that the iodides did not retard the development of this mould 
in cultures even when they were present in considerable quantity. 
On the other hand, in the living body they appear to have a remarkable 
action upon the mould. 

Rabbits hyper-immunised against the parasite were found to contain 
amboceptors in their blood. A distinctly positive intradermal reaction 
could, moreover, be produced in affected rabbits even when they only 
harboured very small lesions produced by attenuated cultures. The 
ophthalmic reaction was always negative in the rabbits as it is in man. 

The serum of rabbits hyper-immunised against the mould (by 17 
subcutaneous inoculations of a rich emulsion of mixed strains of 
dead organisms) was tested against cultures. This serum gave a 
distinctly positive result to the complement test. It, however, did not 
retard the development of the mould in vitro, even when very large 
quantities of it were employed. Also, serum from rabbits inoculated 
over a prolonged period with solutions of potassium and sodium iodides 
(10 c.c. of an isotonic solution every three days until 10 or 12 injections 
had been given) did not exert any inhibitory influence upon the growth 
of cultures in vitro. The serum of normal rabbits, moreover, did not 
prevent development. 

Treatment with iodides, on the other hand, in cases of pulmonary 
oidiomycosis, caused the lesion and the mould gradually to disappear 
and simultaneously the clinical condition of the patients improved. The 
iodides would appear therefore to exert an action upon O. brasiltense 
similar to that displayed against sporothrix. 


DISEASES DUE TO FILTERABLE VIRUSES. 

Panisset (L.) & Dischamps (A.). Inoculation du virus rabique dans 
le torrent circulatoire du cobaye. [Inoculation of the Rabic Virus 
into the Circulating Blood of the Guinea-Pig.]— C. R. Soc. Biol. 
1920. June 26. Vol. 83. No. 22. pp. 983-984. 

Since Galtier described the effects of inoculating saliva from rabid 
animals into the circulating blood of herbivora numerous workers 
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have resumed the study of this problem. Galtier’s results have never 
been invalidated but subsequent experiments have shown that the 
phenomenon is irregular in its manifestation. All workers have noted 
that the effects of inoculating the virus into the blood varied, depending 
upon the animal species and even upon the channel of entry of the 
virus (arteries or veins or even particular veins). 

Panisset and Dischamps introduced fixed virus directly into the 
blood by intracardiac inoculation of guinea pigs. The fresh brain 
material was carefully macerated, weighed, and suspended in normal 
saline solution, in the proportion of one gram of brain matter to 10 c.c. 
of liquid. This emulsion after having been filtered through linen was 
finally diluted down to 1/100, 1/1,000, 1/10,000 and 1/100,000 times 
its original stiength ; the dose employed was 1 c.c. All guinea pigs 
inoculated with quantities varying from 1 centigram to 1/100 of a 
milligram succumbed to rabies (except when they died sooner as the 
result of accident), alter an interval of from 12 to 13 days. It would 
thus appear that n the guinea pig intracardiac inoculation of the 
rabies virus reproduces the disease. 

Curasson. Sur rimmunisation par la bile dans la peste bovine. 

[Immunisat'on by means of Bile in Rinderpest],— Bull. Soc. Cent. 
Mid. Vit. 1920. May 20. Rec. Mid. Vit. 1920. Apr. 30,- 
May 30. Vol.96. Nos. 8 & 10. pp. 142-145. 

Although this old method of immunisation has now been abandoned 
in nearly all countries, the author employed it on a large scale in 
dealing with the outbieaks of rinderpest which recently raged in 
French West Africa. The author admits that in inoculating bile an 
animal is infected in the same manner as if it were injected with any 
of the body fluids of the subject affected with the disease. If the 
bi T e utilised for infection is obtained fiom animals that have shown 
acute symptoms of the disease, in a held in which the mortality rate 
is high such as occurs at the commencement of an outbreak, then the 
vaccinated animals die with the same symptoms and in the same 
proportions. If, on the other hand, the liquid is obtained from animals 
slightly affected with the disease or at the end of an outbreak the 
results as a rule give one the impression that the method is a good 
one. 

The author’s observations upon the method were made in several 
districts in the French Soudan throughout the whole course of the 
outbreak, which at i. s onset produced high fatalities but towards its 
end killed only small proportions of the animals. For example: In 
July and August 1917 in the district surrounding Kayes which had been 
infected for several monlhs the mortality remained fairly steady at 
between 25 and 30 per cent. A few herds had remained unaffected. 
These were artificial y contaminated with ’nfected milk or urine or 
injected with glycerinated or carbolised bile ; the mortality rate 
produced thereby was the same in all the herds and analogous to that 
in the naturally infected villages. 

In the same district but on the other side of the river the minimum 
mortality rate in several large herds was 60 per cent. In two 
neighbouring villages bile obtained from one of these infected villages 
was injected, with 70 per cent, losses. A neighbouring herd artificially 
contaminated lost 60 per cent, of its animals. 
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A herd situated at some distance from these villages in the same 
district suffered a mortality of 86*2 per cent. ; bile obtained from it and 
injected into a clean herd in another village produced a mortality 
of 75*6 per cent., and a neighbouring herd artificially contaminated 
lost 78 - 7 per cent. A herd near by in which the disease had broken 
out naturally lost 68*5 per cent. 

In the Nioro district out of 940 animals belonging to one village 
the natural onset of the disease killed 308, or 33 per cent. In this 
village a herd which had remained unaffected was infected with bile, 
with 28 per cent. loss. In a neighbouring village artificial contamina¬ 
tion with virus obtained from the last-mentioned source produced 
35 per cent. loss. 

The above examples are said to be only a few of very many of the 
kind which came under the author’s observation. In a village in the 
Bafoukale district the mortality amounted to only 20 per cent, as it 
did also in all the surrounding region. Bile obtained from this village 
was glycerinated and carbohsed and used five days later for the 
injection of two herds that had remained unaffected in the Kayes 
district 150‘kilos, distant. In the villages round about these two 
herds the mortality rate varied from 70 to 80 per cent. 26 per cent, 
of the animals in these two herds succumbed ; on the same day animals 
belonging to a neighbouring herd were injected with bile obtained from 
cattle in the district, with 80 per cent, mortality as a result. 

Since the author made his observations in 1917 and the beginning 
of 1918 the various veterinary inspectors engaged in the French 
Soudan and Senegal have obtained the same results with bile and 
have drawn the same conclusions. However, Lagaillarde, who 
worked upon infected and non-infected herds in Senegal concluded 
that the method gave good results and ought to be employed in an 
infected region, where a supply of serum is not at hand. This worker’s 
opinion was undoubtedly based upon the fact that he obtained bile 
from herds in which the virulence of the disease had become attenuated. 

It might be concluded that if one were to use some discretion in 
selecting bile producers one might be able to convey a slightly virulent 
form of the disease to animals inoculated. This is obviously, 
however, not always possible since it is the herds around those already 
infected that one has to operate upon, and consequently one is obliged 
to utilise the bile as it is available on the spot. Moreover, this form 
of inoculation has all the disadvantages which are adherent to artificial 
contamination, viz., extension of the infected area, creation of new 
centres of disease and a bad impression upon the native owners. 

Monfrais. Note sur la dur6e de l’immunitb acquise par une premiere 
attelnte de peste bovine. [Duration of the Immunity acquired 
after passing through one attack of Rinderpest.]— Rec. Med. Vet. 
1920. Apr. 15-May 15. Vol. 96. Nos. 7 & 9. pp. 224-225. 

The author’s observations were made in the course of the outbreak 
of rinderpest in French Senegal from 1917 to 1919. In a certain region 
the disease re-appeared in May and June 1919, although in April 1917, 
i.e., more than two years previously all the herds in this part had become 
mtected, with a single exception. In the case of this particular herd 
that had not been infected in 1917 all the cattle (85 head) became 
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infected with the disease and 34 died, that is, 40 per cent. On the 
other hand the cattle belonging to the neighbouring herds that had 
been infected in 1917, and were given every facility, by being brought 
to the same drinking wells, to become contaminated in 1919 became 
affected only in the proportion of 20 out of 126, and only 6 died, i.e., a 
total mortality of 3 - 9 per cent. A strong immunity was therefore 
acquired by the first attack. 

A point of interest is that the whole of the yearling and two year old 
bullocks and heifers, born since the first outbreak, became infected, and 
nearly half of them died (5 out of 11 head), while 8 per cent, only 
of the adults were attacked and all of the adults that showed symptoms 
recovered. 

However, calves bom during the year and still sucking did not show 
any signs of the disease, indicating that they maintained for some 
time at least the immunity they had acquired from their dams. 


Schf.in (H.). Vaccination contre la peste bovine. [Vaccination 
against Rinderpest.]— Bull. Soc. Path. Exot., 1920. * May. VoL 
13. No. 5. pp. 338-342. 

In the preceding number of this Bulletin [p. 152], reference was 
made to some experiments carried out by Croveri (P.) in Italian 
Somaliland, the results of which would seem to negative the claim 
made formerly by Schein that 1/1000 c.c. of virulent blood is sufficient • 
to set up an active immunity in the course of sero-vaccination against 
rinderpest. Schein maintains that the Italian author’s results are 
not valid inasmuch as no control animals were utilised in the experi¬ 
ments. If instead of inoculating the minute dose into all four calves 
he had given two this dose, and the other two 1 c.c. of undiluted blood 
simultaneously, and then submitted them all subsequently to a test 
inoculation a better comparison could have been made. The virus 
moreover, was taken from an animal on the 5th day of disease ; Schein 
believes that the best result is obtained after an interval of seven days 
from the time of injection. On the 5th day the virus may not be 
sufficiently abundant in the blood. Other factors have to be taken into 
consideration—for example, well known variations in the activity of 
the virus in the course of an outbreak, and the probable resistance of 
Somali cattle to infection. For the test inoculation it would also have 
been better to re-vaccinate only two of the animals, and infect the 
other two, respectively, with £ c.c. and 1/1000 c.c. of virus without 
serum. 

Schein’s experience in French Indo-China indicated that the in¬ 
jection of 1/1000 c.c. invariably produced a fatal result; Boynton 
in the Philippines, likewise transmitted the disease with 1/3000 c.c.; 
Turner, found 1/1000 c.c. capable of killing an adult ox. Moreover, 
when serum alone was utilised for dealing with outbreaks in the 
Annamese villages the disease invariably reappeared, with full viru¬ 
lence, after a month’s interval On the other hand sero-vaccination 
practised accord to Schein’s method put an end to fatalities in all 
except animals that were in the incubation period at the time of 
inoculation. Some further examples are given of the efficacy of the 
method. 
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It is thus concluded that 1/1000 c.c. of virulent blood injected 
simultaneously with anti-serum is sufficient, at all events in the 
case of Indo-China cattle, to provoke a quite manifest reaction, 
resulting in the production of a stable active immunity ; owing to the 
hyper-susceptibility of the buffalo this procedure can be adopted with 
comparative safety, for the resulting accidental mortality is fairly low. 

Niles (W. B.) & Rietz (J. H.). Duration of Immunity against Hog 
Cholera following Simultaneous Inoculation of Young Pigs.— 

Jl. American. Vet. Med. Assoc., 1920. May. YoL 57. (New 
Series VoL 10.) No. 2. pp. 176-182. 

It has been frequently stated that in a large percentage of cases the 
simultaneous inoculation of young pigs does not confer a lasting 
immunity against swine-fever. The minimum age at which the oper¬ 
ation can be carried out so as to ensure lasting immunity has been 
stated by various authors to be any time from weaning time up. 
to the time they attain 50 or 60 lbs. in weight. A series of twelve 
experiments were carried out by Niles and Rietz of the U.S. Bureau 
of Animal Industry in order to elucidate this point. 

All the pigs used in the first nine experiments were farrowed at the 
Bureau Station grounds at Ames, Iowa, and during the interval 
between farrowing and exposure, they were kept in small pastures as 
far away from the buildings and experimental pens as possible. 
Drainage was as far as possible arranged so as to he directed away 
from the pasture; care was taken to avoid contamination of the 
feeder and care-taker, and every other necessary precaution was 
observed to avoid contamination of the pigs between immunisation and 
exposure to the virus. In the last three experiments carried out on 
the farms in the vicinity of Ames, Iowa, the pigs were allowed to run 
about at liberty inasmuch as there was no history of infection on 
these farms. 

No apparent ill effects were produced by the simultaneous inocu- 
ation in any of the pigs or non-immune sows used in the experiments. 
The serum was injected in equal amounts into the two inguinal and 
axillary spaces of each pig, the virus being injected into the buttocks. 
The 171 pigs inoculated on the station premises and on farms, when 
they were seven days to six weeks old, and exposed to swine fever 
infection after an interval extending from five months to nine months 
and 26 days, were found without exception to be immune to swine 
fever. Three of these pigs, however, died during the period of exposure 
from causes other than swine-fever. There was no difference in the 
degree of immunity in pigs from immune and from non-immune sows. 

These experiments would appear to indicate that the simultaneous 
inoculation of young pigs confers a lasting immunity. 

[Compare the opposite results claimed to have been obtained by 
Croveri (this Bulletin 1919. YoL 7. No. 2. p. 95.) in the case 
of simultaneous inoculation of calves against rinderpest.— Ed.]. 

Jouan (C.) & Staub (A.). Etude sur la Peste Aviaire. [Fowl 
Plague, a Study.]— Ann. Inst. Pasteur. 1920. May. VoL 34. 
No. 5. pp. 343-357. 

Tin researches recorded in this paper were interrupted by the war, 
since when it has not been possible for the authors to obtain a supply 
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of virus. Recent work upon this disease up to the year 1916 has 
contributed the following further information :— 

The fowl, pheasant, parakeet, and Java sparrow, are susceptible; 
geese, at first held to be refractory, have been successfully inoculated 
when under the age of six months; adult geese also succumb when 
inoculated sub-durally ; a virus was then found in a goose which killed 
even old geese by subcutaneous inoculation. An outbreak has been 
recorded among wild ducks {A. germana), but here, the brain alone 
appeared to be virulent, the blood was not infective ; the disease was 
not transmissible to the domestic duck, which hitherto has proved 
refractory. 

The filterability of the virus through Berkefeld and Chamberland 
candles has been confirmed by all authors when the source has been 
either blood, crushed brain material, or intestinal contents. The 
virus has even been successfully filtered through Bechhold’s ultra¬ 
filter No. 5, which holds back haemoglobin; the dimensions of the 
virus would accordingly be about 2 4 mallionths of a millimetre. One 
ten millionth of a c.c. of virulent blood is sufficient to produce death by 
subcutaneous inoculation and even smaller quantities have been used. 
The virus has been found to reside, in the fowl, in the blood and all the 
organs, as well as the intestinal contents ; in the young goose, in the 
blood during the first three days after inoculation, and in the brain ; 
in the adult goose (over six months old), in the brain only; nevertheless 
the vims which is capable of killing the adult goose by subcutaneous 
inoculation is present in the blood. The question as to whether the 
virus multiplies only in the interior of the red corpuscles or whether it 
resides indifferently in the corpuscles or in the plasma has not yet 
been resolved. However it is generally recognised that the 
corpuscles are much richer than the serum in the virus. This might 
be attributed to a simple fixation of the virus to the corpuscles. 
Indeed, by adding fresh corpuscles to a virulent serum, it is deprived 
of a part of its virulence, which is taken up by the added corpuscles. 

Several authors believe that the virus is in the nature of a protozoon, 
basing their contentions : (1) on the resistance of the virus in glycerine, 
by analogy with what takes place, in rabies, vaccinia, and syphilis; 
(2) on the action of saponin (in 1 per cent, solution) which when mixed 
with the virus prevents infection. Saponin, it is stated, has no action 
upon bacteria, whilst it, on the other hand, renders trypanosomes 
immotile ; (3) on the fact that the virus after having been present in 
the blood of young inoculated geese, and then having disappeared, may 
again reappear in the blood ; this is analagous with what takes place 
in human malaria. In the brain of infected birds formations similar in 
appearance to Negri bodies have been described. Finally, on examining 
the clot obtained by centrifuging the filtrate obtained by passing an 
extract of brain through a bacterial filter small paired points have 
been seen, after staining by Loeffler’s method for flagella. 

Some authors maintain that the virus can be destroyed by heating 
for five minutes to 60° C ; others maintain that it resists 70° C, but 
is killed at 80° C., whilst others claim that the virus residing within 
the brain resists a temperature of 66-80° C. for four hours, whilst 
liver extract is inactivated after half an hour at 60° C. 

There is no definite information as to how the contagion is propagated. 
Infection per os failed, as did also attempts to transmit by the agency 
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of argasid ticks; thus some authors have refused to admit that the 
disease is contagious. 

Hitherto attempts to vaccinate by means of heated virus have 
failed. The fowl has been successfully vaccinated, however, by 
injection with brain material from an infected young goose after 
allowing it to dry in a vessel containing caustic potash. 

The serum of a fowl recovered from the disease destroys the virus in 
vitro and is capable of protecting a susceptible fowl against infection. 
Sheep after inoculation with the virus furnish a serum which is slightly 
potent. 

On the ordinary media, including Noguchi’s medium, attempts at 
culture have always failed. However, the virus has been kept alive 
for 10 generations in defibrinated fowl blood overlying a clot composed 
of peptonised agar containing glucose. 

Some experiments were performed first by Jouan and Staub which 
confirmed those of previous authors with regard to the extreme 
infectivity of the disease by inoculation of the filtered virus. The 
strain used was avirulent for the adult goose and duek but virulent 
for the Java sparrow. The pigeon also proved to be susceptible; 
after several attempts the virus was sub-inoculated four times, com¬ 
mencing with a young pigeon three to four weeks old and ending up 
with an adult pigeon ; nervous symptoms of progressingly increasing 
intensity were manifested from the fourth day onwards. 

It was found quite easy to transmit the disease to the fowl per os by 
mixing the virus with the food and introducing it within the oesophagus. 

After heating for 24 hours at 44° C. the virus was not killed although 
it became less active. After tnyo days at 46°, three days at 47°, or 
| hour at 55°, the virus was not killed, but after one hour at 55° or 
10 minutes at 60° it was destroyed. It was then found possible to 
vaccinate fowls by means of killed virus, obtained by keeping the 
virulent blood at 46-47° C. for three days, the dose employed being 
about lOc.c. intramuscularly. The vaccination thus performed set 
up a very considerable degree of resistance towards infection. 
Numerous tests then showed that the serum obtained by hyperim¬ 
munising these fowls with large doses of virulent blood was no more 
effective than that obtained fronf a bird that had been simply vacci¬ 
nated, either by inoculation with heated virus, followed by a test 
inoculation with heated blood, or as a result of sero-vaccination. 
The best method of obtaining an active serum was by inoculating 
the fowls intravenously. The goose did not appear to produce a 
satisfactory serum. 

The serum thus prepared from the fowl was bactericidal in its 
effects. Animals inoculated with a mixture of serum and virulent 
blood, kept in contact for a quarter of an hour, suffered no ill effects 
but succumbed to an inoculation with virulent material ten days 
afterwards. 

Attempts were made to obtain a sensitised virus. Serum heated 
at 56° C for half an hour, however, destroyed the virus with which it 
was mixed, and did not vaccinate. An attempt was then made to 
eliminate the complement contained in the virulent blood by adding 
washed rabbit corpuscles, which are haemolysed by means of normal 
fowl serum. Fowl serum loses all its complement after treating it 
with about half its volume of the washed rabbit corpuscles. The 
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virus thus treated was mixed with serum, heated to 56°C from a hyper- 
immunised fowl, and after having been kept :n contact for 24 hours at 
33°C the mixture was used as a vaccine. 

It was found possible beyond doubt to vaccinate by this 
method but hitherto the method has resulted in the loss of a 
certain number of the animals. These losses did not appear to 
depend upon the amount of serum in the mixture or upon the doses 
of vaccine employed, but rather upon the probability that the virus 
may remain in some of the corpuscles without becoming affected, or it 
may be insufficiently impregnated with the serum. In other experi¬ 
ments, however, the blood was laked in order to render the mixture 
homogeneous, without obtaining better results. The vaccination 
obtainable by means of this method would appear to depend upon a 
modification of the virus and not upon a simultaneous immunisation 
with serum and vaccine, inasmuch as fowls inoculated simultaneously, 
but at different points with serum and with virus succumbed, but 
after a slightly longer interval than in the case of fowls injected with 
virus alone. Moreover, the protection afforded was not due to the 
effects of a serum alone, for it was found after 14 days the effect 
of the serum disappears completely. 

Serum inoculated 24 hours prior to the injection of the virus affords 
complete protection and enables one to vaccinate the fowl with safety. 

All attempts at cultivation of the virus remained fruitless on 
ordinary or special media. Nevertheless a definite multiplication 
appeared to take place in the yolk of egg. Yolk from an egg taken 
from the oviduct of a fowl inoculated with the disease proved virulent 
and retained its virulence for over three weeks when kept at laboratory 
temperature. It was not found possible to sub-cultivate the virus 
in yolk medium kept in test tubes, but success was achieved by inocula¬ 
ting fertilised eggs that had been kept a certain time in the incubator. 
The yolk sac was inoculated directly, with sterile precautions, by means 
of a fine pipette. Control eggs injected in this way with normal 
saline solution eventually hatched out normal chicks. Six successive 
generations of virus were, however, carried on by this method, the 
last of which still killed a Java sparrow within 48 hour . There 
thus appeared to be no loss of virulence; subsequently attempts 
at sub inoculation remained fruitless. The positive results are not 
believed to be attributable to traces of the original virus ultimately 
remaining in the eggs, but rather to the fact that it is necessary for 
the eggs to undergo a certain amount of development before they are 
inoculated. Eggs which had only been incubated one day did not 
prove virulent, whilst the results observed were obtained with eggs 
incubated for at least three days. 

van Heelsbergen (T.). Beitrag zur Kenntnis der Geflfigelpocken, 
insbesondere mlt Bezug auf Hire Verwandtschaft mlt der Vogeldiph- 
therle, der Stomatitis pustulosa contagiosa equi und der Vakzine. 

[Fowl Pox, with Special Reference to its Relationship with Fowl 
Diphtheria, Stomatitis pustulosa contagiosa equi, and Vaccinia 
(Cow-pox).]— Cent./. Baht. 1. Abt. Orig. 1920. Apr. 24. Vol. 84. 
No. 4. pp. 288-303. 

Recently there has been a tendency, especially in German literature, 
to consider fowl-pox as identical with fowl-diphtheria. This 
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assumption is based principally upon the researches of Carnwath, 
Uhlenhuth, Manteufel, von"Ratz, and von Betegh. Some pre¬ 
liminary experiments confirmed the accuracy of this view. Five fowls 
were inoculated intravenously and on to the comb with diphtheritic 
material; one only developed a very slight lesion on the comb; when 
material from these lesions was, however, sub-inoculated by applica¬ 
tion to the comb of another fowl a well-marked fowl-pox eruption 
was observed and later a typical diphtheritic membrane developed 
on the buccal mucous membrane. In the great majority of cases the 
author believes that the fowl-pox virus is the cause of fowl-diphtheria. 

The existence of a fowl-diphtheria as a separate morbid entity with a 
separate specific cause, such as, for example, the Klebs-Loeffler 
bacillus, or, very probably the micrococcus of Bordet and Fally can 
at the present state of our knowledge, however, not be disregarded. 

The virulence of the causal agent and the morbid manifestations 
set up by it varied considerably both in natural and experimentally 
produced infections, a point which has already been noted by other 
authors. The virus was proved again to belong to the class of filterable 
viruses, as stated originally by Marx and Sticker ; others have 
however, claimed that the virus is not ultravisible but consists of 
rather distinct coccoid bodies stainable by Giemsa and from 0 3 to 
0 ‘6^ in diameter. 

Rabbit bile is known to have a destructive effect upon the mamma¬ 
lian-pox viruses while usually the bacteria are comparatively resistant 
towards this substance. Van Heelsbergen proved, moreover, that the 
fowl pox virus was completely destroyed after 10 hours contact with 
the bile. In his experiments the virus was found to pass not only 
through a Berkfeld filter but also through the Chamberland B and F 
types of bacterial filter. 

The author next describes a series of interesting experiments upon 
the transmissibility of fowl-pox to mammals. A number of rabbits 
were inoculated and cutaneous reactions were produced which were 
exactly analogous to those set up after inoculation with cow-pox virus. 
The eruptions usually became confluent but isolated vesicles developed 
in some of the transmission experiments. 

The next point of importance was to determine whether the fowl-pox 
virus could set up an eruption in calves. Two calves were thus 
inoculated by rubbing the virus into scarified patches on their bellies 
in the same manner as is employed in the production of cow-pox lymph. 
Four days afterwards a slight but typical reaction was produced and 
about 2 grammes of lymph were obtained from the vesicles of each 
calf. The reactions produced by the fowl-pox and the cow-pox 
viruses in calves therefore would appear to be identical, and this would 
suggest a close relationship between the two viruses. 

A cow was subsequently inoculated with fowl-pox virus by rubbing 
the material into the side of the neck, which had previously been shaved, 
and partly rubbed with sandpaper and partly scarified. Six days 
afterwards a distinct vesicular eruption was observed, and the blebs 
were seen not only along the course of the lines of scarification but also 
in enormous numbers about 40 cm. away from them. The reaction was 
characterised by a marked infiltration of the infected area and pain, 
and healing was rather slow. The affection ran its course in three 
weeks ; the general condition of the animal was not disturbed. 
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Experiments were next performed in order to determine the effect of 
cow-pox virus upon fowls. This virus was inoculated on the combs of 
several fowls. A typical pox-like eruption invariably followed, which 
represented a specific reaction inasmuch as a similar appearance could 
not be produced with any other micro-organism. Several control 
experiments were performed, always with negative results. The 
pox-like eruptions showed a great tendency to suppurate, as also is the 
case usually in fowl-pox lesions. In some cases of natural fowl-pox, 
however, the lesions were very similar to those produced by the cow-pox 
virus in fowls. No visible reaction was manifested after injection of 
the cow-pox virus intravenously into the fowl. The inoculation was 
only effective when perfoimed on to the comb, and an immunity was 
thereby produced against the fowl-pox virus. Again, on the ground 
that the fowl-pox and cow-pox viruses produced similar morbid 
appearances in fowls the author concludes that they must be very 
closely related. 

A pigeon was received for examination affected with naturally 
occurring fowl-pox, and two fowls were inoculated on to the comb with 
material from this pigeon. A few days later a typical pox-like eruption 
developed which was exactly similar to that produced after infection 
with cow-pox in these birds, and comprising discrete suppurating 
pustules, which quickly dried up and then persisted in the form of 
fairly large warts for some time. A reaction such as this is therefore 
stated to be obtainable (1) with cow-pox virus, (2) with pigeon-pox 
virus (the pigeon virus is identical with the fowl virus), (3) with fowl 
virus that has been kept for a long time in 50 per cent, glycerine in an 
ice-chest. It would thus appear that the reaction could be provoked 
by any one of these viruses provided it had become for any reason 
only slightly virulent for the fowl. 

Experiments were then performed in order to ascertain whether 
the virulence of the fowl-pox virus could be exalted as the result of 
passage through the rabbit. It is known that cow-pox virus is usually 
rendered more virulent for the calf by transmission through rabbits. 
One calf was scarified in the usual manner and infected with fowl-pox 
virus that had been passed once only through a rabbit. Five days 
afterwards a distinct vesicular reaction was manifested, the blebs 
being situated both on and between the scarified lines, and about 1 
gramme of lymph was obtainable. 

Another calf was infected in like manner with fowl-pox material 
which had been passed three times through rabbits, but had originated 
from the same source. Four days afterwards a marked reaction was 
observed, the vesicles being ranged in rows along the lines of scari¬ 
fication and in large numbers between them. Vesicles and typical 
pustules were produced and 16 grammes of pure lymph were collected. 

A month later the fowl-pox virus, which had been preserved, was 
found to be of such low virulence that no reaction was produced in 
four infected calves. However, after passing this virus three times 
through rabbits it again regained its virulence so that several calves 
were successfully infected. It had thus to be concluded that the fowl- 
pox virus could be rendered more highly virulent for the calf by passage 
through rabbits. 

A young ox was then infected by rubbing fowl-pox material into a 
carified area on its neck; the material had been passed four times 
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through rabbits. After a few days a very distinct pox-like reaction 
was observed. Material was taken from the pocks and applied to the 
right side of the abdominal wall of a calf. The left side of the belly was 
infected with the material that had been applied to the young ox, that 
is, with fowl-pox material which had been passed only four times 
through rabbits. After a few days the calf showed on both sides a 
typical reaction but the reaction on the right side was, however, much 
less marked than that on the left. The difference was manifested 
principally in the smaller number of pocks, a slighter infiltration, and 
the much more rapid drying up of the eruption. The entire picture 
clearly indicated that the virulence of the fowl-pox virus had been 
exalted by passage through the ox. 

Experiments were next performed in order to study the immuni ty 
reactions produced by the cow-pox and fowl-pox viruses. Five fowls 
were infected on the comb with cow-pox virus. After a few days all 
these birds showed a distinct vesicular reaction, from which they 
quickly recovered. Fourteen days after the inoculation all had re¬ 
covered completely, and 12 days subsequently they were next infected 
with fowl-pox material on to the comb, while five healthy control fowls 
were likewise infected with the same material. In the case of both the 
cow-pox infected birds and the control birds, a vesicular eruption 
appeared on the comb, but there was an enormous difference between 
the course of the disease in the two lots. All .the cow-pox fowls ex¬ 
hibited an abortive reaction, that is, the pocks commenced to dry up 
in three days and in ten days all the animals had completely recovered. 
The control fowls became ill for a week and showed marked wasting, 
while two of them succumbed to the disease. Infection with cow-pox 
virus would appear, therefore, to set up an immunity towards the 
fowl-pox virus. 

Proof that the immunity produced was not merely due to the after¬ 
effect of a simple inflammatory reaction set up as the result of the 
nitial cow-pox inoculation was obtained by the following experiment. 
Five fowls with well developed combs were infected with cow-pox virus. 
The right side of the comb was first cleansed with a little water and the 
virus was applied to it lightly by means of a small wad of cotton wool 
so that there was no haemorrhage and no pronounced irritation. All 
birds developed after an incubation period extending over a few days 
a typical cow-pox eruption on the right side of the comb ; the left side, 
however, remained quite healthy. An interval of one month was 
allowed to elapse after complete recovery, when the combs became 
normal and smooth. Fowl-pox virus was then applied to the 
left side of the combs while, simultaneously, five control fowls were 
similarly infected with this virus. The five controls developed a 
marked eruption on their combs and remained for a long time very ill, 
while, on the other hand, the fowls that had been treated with cow-pox 
manifested no symptom of disease. A local immunity had thus been 
set up by the cow-pox virus. 

It would appear, however, that a general immunity against fowl- 
pox infection could not be set up in fowls by an inoculation with cow- 
pox virus. Ten fowls were submitted to a severe infection with cow- 

} )ox ; the feathers were plucked away from the neck and breast, and a 
arge quantity of cow-pox virus vigorously rubbed into the bare patches. 
Each animal also received about J gramme of the virus intravenously. 
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The comb was left untouched. A pronounced reaction developed in 
the animals, as manifested by a widespread oedema on the neck and 
breast and marked wasting. They recovered, however, in 12 days. 
Thirty days after the cow-pox infection these fowls together with 10 
control fowls were infected by the application of fowl-pox material to 
the comb. A more or less distinct fowl-pox reaction developed in all 
20 birds, and no difference was manifested in its intensity in the 
two lots. 

A slight degree of general immunity might, however, have been set 
up which would not be sufficient to protect the birds against a massive 
fowl-pox infection. 

An experiment was next performed in order to determine whether 
fowls that had recovered from fowl-pox infection and had therefore 
become immune against this disease also possessed immunity towards 
the cow-pox virus. Ten fowls were inoculated on two occasions with 
large doses of fowl-pox virus intramuscularly. As the result of the 
inoculation small vesicles were seen on the comb in a few birds. 
Twenty days later these ten birds, together with five controls were 
subjected to a vigorous application of cow-pox virus on to the comb. 
All the animals reacted and no difference could be observed between 
the birds infected beforehand with fowl-pox and the control birds. 

• Researches performed by Bassi (1896) and de Jong (1914-15) 
[this Bulletin , 1917, Vol. 5, No. 3, p. 200] have shown that the 
virus of equine contagious pustular stomatitis is identical with cow- 
pox virus (vaccinia). Van Heelsbergen’s own researches would 
indicate that there is also a close connection between vaccinia and 
fowl-pox virus. It would thus be reasonable to assume that there is 
also a close relationship between the equine infection and fowl-pox. 
In 1879, Freidberger succeeded in transmitting a variolar infection 
to the fowl by means of stomatitis material from the horse. 

Three horses were treated with fresh fowl-pox material. The mucous 
membrane of the upper lip was slightly rubbed beforehand with a small 
piece of fine sand-paper, which produced a slight hyperaemia. The 
fowl-pox material, which had been finely triturated and suspended in 
50 per cent, glycerine, was then rubbed in by means of a small wad of 
cotton wool. Three control horses were treated in exactly the same 
manner with the exception that, instead of fowl-pox material, scabby 
material from fowls was applied. This scabby material was produced 
by rubbing the comb of a fowl with sand-paper; the comb became 
covered with a crust in from one to two days and after a few days it was 
scraped off, triturated in 50 per cent, glycerine and applied to the 
mucous membrane of the control horses. It was assumed that the 
same secondary bacterial flora would be present in this material as in 
the fowl-pox material, so that any difference in the reaction subse¬ 
quently produced could be ascribed to the specific action of the fowl 
pox virus. The results were as follows :— 

The control horses subsequently developed no lesions whatever 
beyond a slight hyperaemia due to the rubbing with the sand-paper. 

In the case of the horses infected with fowl-pox a slight hyperaemia 
was seen on the day following the application of the material. After 
three to five days the follicles in the mucous membrane commenced to 
swell. Vesicles appeared, and the degree of congestion and sensitive¬ 
ness of the membrane increased ; salivation commenced ; the contents 
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of the vesicles, which were at first clear, became turbid, and discharged; 
and, very soon a large number of inflammatory patches of various sizes 
appeared on the mucous membrane. Small ulcers coalesced to form 
large denuded patches and the whole picture showed a very close 
resemblance to contagious pustular stomatitis as this disease is seen in 
practice. After the ulcers had ceased discharging gradual healing 
took place and in 10 to 14 days the lesions had disappeared leaving 
only small scars. A small degree of fever (38 - 7 to 38'9° C) was observed 
in three horses. This experiment was subsequently repeated with 
four horses, which also gave positive results of the same kind. 

The fowl-pox virus would thus appear to be capable of producing a 
pustular stomatitis in the horse showing a very great resemblance to 
stomatitis pustulosa contagiosa equi. Both viruses are filterable, and 
whilst the first is closely allied to cow-pox virus the latter is identical 
with it. On these grounds a close relationship thus seems to exist 
between the virus of fowl-pox and that of the equine disease. 


Marxer (A.). Die Beziehungen der Gastrophllus-Larven zur infek- 
tidsen An&mie. [The Relationship between Gastrophilus Larvae 
and Equine Infectious Anaemia.]— Ztschr. /. Immunitdtsf. u. 
Experim. Therap., 1 Teil. Orig. 1920. Feb. 13. Vol. 29. No. 
1-2. pp. 1-10. With 1 chart. 

The work described in this paper again derives its inspiration from 
the studies published by the Seyderhelms (K. R. & R.) in 1914 upon 
the alleged capacity of extracts from the bodies of bots—the so-called 
oestrin—actually to produce equine infectious anaemia. 

These authors’ contentions have subsequently been refuted by the 
results obtained from the experiments of other workers,—Van Es and 
Schalk, de Kock, and Du Toit. 

At first the Seyderhelms considered the so-called oestrin to be 
specific for the horse. A considerable number of experiments were 
performed by Marxer, however, to demonstrate that the larvae or 
extracts from the larvae were also highly toxic when fed to the rabbit. 
Later, the Seyderhelms admitted the toxicity of the bot extracts 
for the rabbit. Rabbits fed with two larvae succumbed invariably 
and in the majority of cases one larva sufficed. The effects seem to be 
largely produced by the mechanical action of the larva inasmuch 
as a septicaemic condition was observed in most of the rabbits post- 
mortemed. Subcutaneous injection of rabbits with sublethal doses 
of extract produced an anaphylactic local reaction. The apparently 
specific infection which took place after the injection of some 
rabbits with the serum of other rabbits that had received lethal 
doses of oestrin was construed to be an anaphylactic phenomenon. 
Serum from a horse which had died following upon intravenous 
injections with bot extracts was injected into another horse in a dose of 
200 c.c., with no result. Van Es and Schalk, however, did succeed in 
transmitting an anaphylactic disturbance in this way. 

The author concludes that Gastrophilus larvae have no causal 
connection with equine infectious anaemia, and that the larvae or 
their extracts in cases where they have been claimed to produce this 
disease in reality set up an anaphylactic reaction. 
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Moussu (G.). La fttvre aphteuse. [Foot and Mouth Disease.]— 
Rec. MU. Vit., 1920. Apr. 15— May 15. VoL 96. No. 7 & 9. 
pp. 193-208. 

At the time of writing France had just suffered from a foot-and- 
mouth disease epizootic of quite exceptional severity in respect of the 
losses occasioned, and the duration of the visitation. During the 
whole war period the disease had been allowed to run its course through¬ 
out the country, without much attention being directed to it; con¬ 
siderable damage was done but fortunately the intensity of the disease 
was not abnormal. Again, at the end of the war there were further 
movements of cattle for restocking the devastated regions, but all 
passed without causing undue anxiety until the autumn of 1919 and 
the winter of 1919-1920, when, for some inexplicable reason, foot-and- 
mouth disease suddenly resuscitated in a much more serious form than 
in former years. There were numerous cases of sudden death from 
the so-called apoplectic form. Cases ending fatally during the course of 
the disease or as the result of complications, and eases of sudden death 
during the convalescent period, were reported on all sides. In certain 
herds the percentage mortality was relatively very high whilst in 
others a short distance away the benign form evolved. At the end 
of the winter these severe forms became again attenuated. 

This severe outbreak, which seems to have been only part of 
an exceptionally severe form raging through western and southern 
Europe at this time, is of much interest inasmuch as the observations 
made regarding its course would seem to upset a good many notions 
hitherto held concerning the epizootiology of the disease. It is hard 
to explain why, in the autumn of 1919 especially, the disease appeared 
in piggeries and in flocks of sheep, wheTeas in former years these same 
flocks had remained unaffected in spite of the fact that no greater 
precautions had been taken to ward it off; and, again why young 
pigs and lambs succumbed practically entirely almost everywhere 
whilst often the dams appeared so little affected that it was frequently 
difficult to decide upon a diagnosis. The losses among young animals 
were exceedingly high, and a 50 to 60 per cent, mortality was recorded 
among sucking lambs that had shown no manifest symptoms while 
their dams showed only some very slight lesions in the mouth and on 
the feet. 

Another point worthy of note was the frequent reappearance, 
at short intervals, of the disease in the same herds and in the same 
establishments during this period. It is well known that an attack 
of the natural or experimental disease only confers a short-lived 
immunity, but it would be reasonable to suppose that when an outbreak 
had raged throughout nearly the whole country within a certain length 
of time (often several years) this country ought to be immune from 
further outbreaks for a few years. The author himself had previously 
observed animals, working oxen especially, affected once with the 
disease, kept for a long time on a farm, and then resist further infection 
in the event of a subsequent invasion with the disease a few years 
afterwards. Individual resistance undoubtedly plays a considerable 
part, and in the course of experiments performed during the 1900 
outbreak, Moussu succeeded in transmitting the disease experimentally 
three times during the course of a year to the same animal; this 
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appeared exceptional at the time tor the same result was not obtained 
with the other animals. It is certain, however, that during the late 
outbreak, especially in 1919, numerous farms were struck with the 
disease at least twice, at relatively short intervals. For example, 
in March 1919 foot-and-mouth disease appeared in a herd containing 
30 working oxen of about 5-6 years old ; all became affected with the 
ordinary form of the disease and eventually recovered. Twenty-eight 
were kept on, and on the 10th April the farm was declared healthy. 
On the 1st November, Le., less than seven months afterwards, the 
disease reappeared and all the animals were affected, with the exception 
of two of the oldest, which remained free although no special precaution 
had been taken to isolate them. The intensity of the second invasion 
was about equal to that of the first. According to Huynen the disease 
developed in the same manner during this period in Belgium. 

During recent years Italy seems to have suffered greatly from 
the malignant forms of the disease, and some interesting experimental 
work has been carried out in that country. The investigations of 
Cosco and Aouzzi (1917) [this Bulletin 1917, Vol. 5, No. 3, p. 197] 
concerning the virulence of the blood in affected cattle are of special 
importance. The virulence had been looked upon as something very 
transitory in its appearance and difficult to demonstrate ; the Italian 
authors, however, claim to have proved that the disease manifests 
during its progress a succession of febrile crises, accompanied in the 
majority of cases by a succession of local eruptions, and that during the 
critical periods, and especially at the beginning of and during the rises 
in temperature, the blood is virulent, whilst it diminishes in activity 
at the times when the temperature subsides. Both red corpuscles 
and serum were said to be virulent and defibrinated blood retained its 
virulence for a period of 20 to 30 days when kept in the ice chest. 
A subcutaneous injection of serum or corpuscles transmitted the 
disease usually in three days, or maybe in up to 5 to 9 days; by 
repeated subinoculations the virulence of the blood may be increased 
until it is possible to transmit the disease with 1 c.c. of blood subcutane¬ 
ously, whilst, ordinarily, 10 c.c. are usually required. Intrajugular 
injection of a small quantity of virulent serum, $ c.c., constantly repro¬ 
duces the disease, in the same manner as subcutaneous inoculation, 
whilst intrajugular injection of washed red corpuscles even in large 
doses (35 c.c.) does not reproduce the disease. 

Tekni, of Milan [this Bulletin, 1916, Vol. 4, No. 4, p. 173], corro¬ 
borated in the main the claims of the above authors, but believed 
that there was some sort of difference between general immunity (i.e., 
of the blood and viscera) and local immunity of the epithelial tissues 
(i.e., of the buccal mucous membrane, for example, and the skin at the 
extremities of the limbs.) The serum of animals recently recovered 
would seem to have a sort of protective action, not against the disease 
itself, but rather against the complications occurring in the severe 
forms ; virulent blood kept in the ice chest until it had lost its direct 
activity would appear to set up as solid an immunity as that resulting 
from the natural disease. The blood of young animals that had 
succumbed to the septicaemic form without visible lesions seemed 
to be as virulent as that of affected adult animals. 

Mori, of Naples, advocated the employment of subcutaneous 
injections of hydrogen peroxide (10 grams per day per 100 kilos. 
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body-weight). Rapid recovery would appear to have been produced. 
Other authors, such as Fratelli, Sclavo, claim to have had good 
results following upon the administration of internal antiseptics. 
Finzi (1919) advised subcutaneous injection with the affected animal’s 
own blood but admitted that this method could not be employed as a 
prophylactic. In 1919, however, this author declared that no real 
advance had been made in the treatment of the disease in Italy. 

Before discussing the results of his own experiments Moussu asserts 
that no certain method or practical procedure has yet been devised that 
would provide a sure means of escape from the disease under ordinary 
conditions of breeding [in France], One solution therefore remains, 
and that is to stave off the development of the disease, or limit its 
development to such slight morbid changes that would be almost 
without appreciable effects from an economical point of view upon the 
animals. Apart from good hygienic treatment there is no known 
specific curative treatment. With each fresh outbreak many remedies 
are boomed, in reality useless. In 1913 and 1914 Moussu experimented 
upon the possible preventive or curative effects of trypanblue, 
ichtargan, tartar emetic, solutions of salicylates, guaiacum, etc., given 
intravenously, but with negative results, whether the injections were 
practised before infection, immediately following upon infection, 
or during the febrile crises that are manifested prior to the develop¬ 
ment of eruptions. Indeed careful examination of animals thus 
treated at times would lead one to believe that some good effect often 
actually resulted following upon their use but immediately it was 
found that a product was not capable of arresting the regular develop¬ 
ment of the infection, even though this might be very mild in its 
subsequent manifestations, Moussu did not consider that it was worth 
while subjecting it to further investigation. 

Specific immunisation has been attempted in various ways, without 
constant results (for example, by the use of virulent lymph highly 
diluted, heated, or mixed with various antiseptics ; serum of animals 
recovered from the natural disease ; serum of convalescent or recovered 
animals ; glycerinated blood ; mixtures of blood and of serum of 
recovered animals, etc.). The serum of animals that had been sub¬ 
jected to a tedious and difficult process of hyper-immunisation by 
means of repeated injections of virulent lymph does appear in fact 
to have some real protective property, but the passive immunity 
acquired is of such short duration that it is useless to think of adopting 
it in current practice. [See, however, following extract.—E d.]. The 
same might be said with regard to using a mixture of anti-serum and 
virus, a method which also has failed to give good results in practice. 

Having in mind the recently acquired knowledge regarding the 
virulence of the blood in diseased animals and the time at which 
this virulence is most marked Moussu decided in 1918 to investigate 
whether there might not be some new method of combating foot-and- 
mouth disease analogous to the procedure now in use in dealing with 
rinderpest. In collaboration with Leduc (E.), experiments were 
therefore carried out on the animals arriving at a public stock-yard 
( slaiion-magasin ); i.e., in the worst conditions that could be encountered 
in practice. Young vigorous animals recovered from the natural disease 
were submitted to massive inoculations with citrated virulent blood 
injected under the skin in doses first of three litres and then of six 
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litres. Each injection was always followed by febrile reactions of 
somewhat long duration, which might reach or even exceed 40° C in 
the case of the first injections but were slighter in the case of the later 
ones. Nevertheless the animals always retained a good appetite and 
never showed any other disturbing symptoms. Each cow thus 
absorbed over 20 litres of virulent blood injected subcutaneously; 
one calved normally afterwards without showing any signs of having 
been upset during the period of pregnancy. The serum of the animals 
thus prepared was collected eventually by the usual methods and 
utilised in different ways. Also, attempts at so-called haemo-therapy 
were made by using citrated blood taken from these animals. The 
experiments embraced over 300 head of cattle. 

Curative effect.—Serum alone was employed the dose being 50 c.c., 
injected subcutaneously or intravenously into the subjects during 
the incubation period, when the temperature registered was above 
38*5°C. The result was nil in all series of tests. It was perhaps not 
difficult to foresee this result, but it was useful to demonstrate it. 
The disease developed in the same manner as an ordinary attack, 
without any apparent lessening in its severity. 

Preventive effect—As it was impossible to undertake effective 
isolation in the conditions under which the experiments were carried 
out, the subjects after their arrival were always grouped in series 
compromising two lots, one of which was treated preventatively, and 
the other kept as a control for comparative observation. In the con¬ 
trol lots submitted to natural infection—for the surrounding medium 
remained permanently infected on account of the arrival and departure 
of animals—the period of incubation varied fairly considerably in 
length, extending sometimes up to 20 days, but the average worked 
out at about 9 days. In control lots subjected to experimental in¬ 
fection by subcutaneous injection of virulent blood the disease developed 
quite appreciably more rapidly, and the average length of the incuba¬ 
tion period was lowered to five days. 

In the lots treated by the subcutaneous injection of serum (50 c.c.) 
the disease did not appear before the 17th day and certain animals 
did not show any symptoms before they left for the slaughter-house, 
and the average length of the period of incubation in the animals that 
were affected was 24 days. 

When injections were given of citrated whole blood, in doses double 
the size of the serum doses (i.e., 100 c.c. each) it seemed as if the 
protective action was distinctly weaker than when serum was employed, 
as the average length of the incubation period in the case of affected 
subjects extended to 13 days only. 

It would thus seem fairly well established that sero-therapy, or 
even haemo-therapy, when undertaken in the conditions indicated 
above, did prove effectual, producing a very marked retardatory 
effect upon the period of incubation. This was the whole extent of 
its efficacy. Consequently these observations only go to confirm 
what was already known with regard to the short duration of passive 
immuni ty, although the method of obtaining anti-serum or blood 
was different from the older method. 

It has to be borne in mind, however, that the animals treated as 
above remained in a permanently and continuously infected environ¬ 
ment, and that some of them did not show any signs of disease during 
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the observation period ; if the animals had been kept in the ordinary 
conditions on farms, the results would have appeared perhaps more 
favourable. For example, in a byre containing seven milch cows 
situated at a considerable distance from the stock-yard the disease 
appeared, and the circumstance was reported whilst there was as yet 
only one beast at the commencement of the eruptive stage. The 
remaining six animals immediately received 50 c.c. each of serum 
and not one of them contracted the disease during a period of two 
months’ observation. The centre was isolated and there was therefore 
no recurrent reinfection of premises as was the case in the stockyard. 
It is but in such conditions that sero-therapy may prove of some utility. 

However, inasmuch as the action of serum alone was certainly 
not of sufficient duration, and repeated injections could not possibly 
be generally practised during the course of an outbreak, it was resolved 
to ascertain what would be the effect of simultaneous or consecutive 
injections of serum and of virulent blood, the virulent blood being 
injected subcutaneously or intravenously. 

In a series of tests comprising subcutaneous injection of anti-serum 
and 2 c.c. only of virulent blood subcutaneously (while the animals 
were retained continuously in an infected medium) the disease did not 
develop until after an average interval of 29 days. Again, in a final 
series, comprising the subcutaneous injection of anti-serum followed 
by an intravenous injection of virulent blood on the following day 
none of the animals showed visible symptoms of disease during an 
observation period extending up to 25 days, although there was a very 
marked temperature reaction (up to 3°C.) after the second day following 
upon the inoculation. The investigations terminated at this point 
on account of the closing down of the stockyard. 

A noteworthy fact in connection with these last-mentioned results was 
the manifestation of an intense and prolonged febrile reaction, without 
any eruption, during the first few days following upon the intravenous 
injection of virulent blood. It was natural to enquire as to whether 
a pure and simple intravenous injection of virulent blood, performed 
as a sort of new method of aphtha-transmission ( aphtisation ), might 
not render some fresh information. 

For example, intravenous injection of a small dose of highly diluted 
cow-pox virus produces a high degree of immunity in inoculated 
animals, though no pustules or blebs appear externally on the inocu¬ 
lated animals. A number of practitioners therefore at Moussu’s 
request undertook to investigate this question. As soon as foot-and- 
mouth disease appeared on a farm, or at least when there was still only 
two or three animals affected, a certain quantity of blood was taken 
aseptically from an animal during the period when the local eruptions 
were appearing and the temperature was rising. The blood was 
citrated. Subsequently all the temperatures of the remaining animals 
were to be taken so as to operate only on animals showing no fever, 
i.e., least on those which were not on the eve of developing local 
eruptions; otherwise, if this was no possible, all subjects that were 
not affected were to be inoculated. Each non-affected subject was 
then injected intravenously with 20 c.c. of virulent blood. Moussu 
quotes the results obtained from three practitioners operating on 12 
establishments; as an example of the results obtained the data 
concerning the first farm are reproduced. 
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Number of oxen 13, five of which showed developing or completely 
developed blebs, four showed a febrile reaction without visible lesions, 
and four were healthy. Blood was taken from one of the subjects 
recently attacked and showing an intense febiile reaction ; 15 c.c. of 
the citrated blood were injected intravenously into all the other animals. 
The four healthy animals gave a temperature reaction which lasted 
three days but subsequently showed no local eruption. The four 
fevered animals afterwards developed some vesicles in the mouth but 
were fit for work eight days afterwards. The five which already 
showed vesicles at the time of injection ran through the ordinary form 
of the disease. Four milch cows left uninoculated developed an 
ordinary form of the disease, of moderate severity. 

Moussu concludes, on examination of the results, that they point to 
the advisability of substituting this method of foot-and-mouth disease 
vaccination ( aphtisation ), namely, by means of intravenous injection 
of citrated virulent blood, for the old method of vaccination by the 
application of virulent material to the mouth. In the scene of an 
outbreak on any premises the object to be attained is to shorten 
as much as possible its duration on the establishment, and limit 
the losses to the least possible minimum. It would appear from 
the results obtained that intravenous injection enables animals at 
times to develop a febrile form of the disease without visible local 
eruptions, or at least with only moderate local lesions; inasmuch 
as these external lesions represent the principal source of trouble 
occasioned by the disease considerable progress would be marked 
if it were possible to suppress them. It would also appear that there 
are probably in reality forms of foot-and-mouth disease characterised 
simply by more or less prolonged attacks of fever and no characteristic 
local eruption, not only in young animals dying of the septicaemic 
form, but also in adults. 


Rosenbusch (F.). Ensayo con el Snero contra La Fiebre Aftosa 
(Loeffler). Su aplicaclbn como preventlvo en la Exposlcibn de 
Setiembre de 1919. Sn Exito. El suero tlene su apllcacidn 
mereclda en las cabanas y tambos. [Experiments on the Effects 
of Serum in Immunisation against Foot-and-Mouth Disease. Its 
Application as a Prophylactic in the (Palermo) Show of September 

1919. Results obtained. The Serum merits Application on 
Steadings and Dairies.]— Rev. Soc. Med. Veterinaria, Buenos Aires. 

1920. March 31. Vol.5. No. 3. pp. 109-122. 

It was decided by the Managing Committee of the Sociedad Rural 
Argentina to apply serum treatment according to Loeffler’s method 
to the cattle exhibited at the September 1919 National Live-Stock 
Show. Difficulty was experienced in obtaining a sufficient quantity 
of virus in order to hyper-immunise healthy cattle; nevertheless a 
sufficiency was available so that ultimately a serum was manufactured 
the action of which could be studied under most varying conditions. 
The serum was prepared by injecting cattle intravenously with pro¬ 
gressively increasing doses of virus filtered through a Berkefeld filter, 
the virus being obtained from the exudate and emulsions of triturated 
material from the blebs in the mouth or on the limbs of affected 
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cattle. Serum was collected aseptically from the hyper-immunised 
animals and then titrated by inoculating animals three weeks old, each 
with an increasing dose of serum (i.e., 2, 3, 4, and 5 c.c. per kilo, body- 
weight) and "1 c.c. of virulent lymph. Control calves injected with 
•1 c.c. of lymph alone died in two days with characteristic cardiac 
lesions ; calves injected also with - 2 c.c. per kilo of serum died in four 
days, while those injected with 3, *4, and '5 c.c. remained perfectly 
healthy. 

Animals at the Show were injected in lots with 20 c.c., 40 c.c., and 
60 c.c., and subsequently with 80 c.c. and 100 c.c. per animal, the size 
of the dose depending upon a number of circumstances. Some animals 
from some steadings were injected before they were entrained in order 
to avoid contamination during transportation. Careful examination 
revealed that the disease already existed on the ranches from which 
some of these animals were taken and had even penetrated into the 
steadings. 

In the case of the lots injected on the steadings animals which 
received 20 c.c. each every 15 days remained perfectly healthy during 
the whole period of the Show (35 days); among these was one lot of 
22 bulls known to have contracted the disease 2 J months previously in 
their steading, a time sufficiently long to lose all power of resistance 
against foot-and-mouth disease. The animals thus injected, however, 
were young light bulls that could be easily isolated from the neighbour¬ 
ing bulls in the same shed,—which were not injected and all became 
diseased. 

One group of 15 bulls of various ages injected on the steading with 
20 c.c. remained perfectly healthy ; inasmuch as these quantities were 
recognised to be very low seven of these animals were reinjected on 
the fourth day of the Show with 100 c.c.; after twelve days one bull, 
the largest, became affected; it had been placed at the end of the 
group next to an affected bull. The infected animal was isolated and 
of the remainder only one became afEected, 30 days after having been 
injected. 

Another lot of seven animals was injected with 20 c.c. each, and 
three animals were reinjected on the fourth day of the Show with 100 
c.c., and again each animal with 50 c.c. on the 15th day. All remained 
quite healthy during the Show, but they were separated from the 
neighbouring afEected animals by empty boxes. 

One lot was injected with 100 c.c. each, and remained healthy during 
the remaining 30 days of the Show. 

A group of 11 large bulls, which were known not to have been 
affected for a year, were injected with 20 c.c. on the steading; five were 
injected on the seventh day of the Show with 100 c.c., as the 20 c.c. 
dose was not considered sufficient. These five remained completely 
healthy for a period of 13 days after injection whilst three cases of a 
benign form of the disease appeared in the remainder that were 
injected with 20 c.c. only. After a further injection to all the animals 
and the separation of the affected animals in the same shed these 
cases rapidly recovered and no fresh case appeared during the remaining 
20 days of the Show. It would thus seem that a dose of 20 c.c. is an 
effective, but only partially effective, prophylactic dose and a dose of 
100 c.c. gives absolute security when combined with separation of 
affected animals. 
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One lot of 16 animals was injected on its entry into Palermo with 
20c.c. each. On the third day seven of these were injected with 
100 c.c. each. On the 14th day after injection four bulls became 
affected, and these had received 20 c.c. of serum only. These bulls 
were not isolated and the neighbouring bull, injected with 100 c.c. 
15 days previously, contracted a mild form of the disease. These 
animals had been affected with the disease during the previous July. 

Thirty-two bulls which had not been affected for a year were each 
injected with 20 c.c. on the steading, and 12 of them were reinjected on 
the third day of the Show with 100 c.c. each and these remained perfectly 
healthy. On the 14th day four bulls which had received only 20 c.c. 
developed symptoms. The animals were isolated by simply leaving 
an empty box between the affected and non-affected in the row of 
bulls, and the standings of the affected ones were disinfected. 
During the remaining 25 days of the Show no further case developed. 

Animals from infected establishments, 155 in all, injected with from 
20 to 100 c.c. . of serum according to their temperature took a mild 
form of the disease and could be put up for auction. Doses of 20,'30, 
and 40 c.c. had been administered to Shorthorns, but inasmuch as 
the risk of infection in such a highly congested medium was considerable 
it was resolved to raise the doses to 60, 80, and 100 c.c. 

For Dutch bulls a dose of 40 c.c. was found in general to be sufficient. 
For example, four animals belonging to one proprietor remained 
healthy and two more only acquired very small mild lesions in the 
mouth. These animals had been affected three months before entering 
the Show. Dutch bulls belonging to another owner received lOOkc.c. 
each and remained healthy during the Show whereas others not 
injected became affected. 

The same appears to apply to Aberdeen Angus cattle. Seven bulls 
belonging to one owner had received 100 c.c. and six others were not 
immunised ; of the injected ones none became affected whilst all 
those not treated became affected, and three of them were taken to 
hospital for treatment; one of these developed acute symptoms and 
died as the result of secondary infection following upon the develop¬ 
ment of a vesicle at the base of the tongue and pharynx. These 
animals had not been affected for a year previously. 

Seven animals of the same breed belonging to another owner had 
received 40 c.c. ; in a few hours one bull developed symptoms and 
immediately 20 c.c. more were injected into the other animals, which 
were kept in the same place but separated from the affected one by 
an empty box ; none of the injected ones developed the disease. 

Besides these lots, others were injected during the full progress of 
the disease, and it was found that while doses of 20 c.c. and 40 c.c. did 
not prevent the development of the disease they undoubtedly caused 
it to progress more mildly. 

Included in the bulls injected with 100 c c. were many that were sur¬ 
rounded by other animals not treated ; many of them were in the 
incubation period at the time of treatment, and many were not injected 
till up to the 10th day after their entry into the Show on account of the 
fact that the owners did not give permission in time. The quantity of 
serum found necessary in order to check the progress of the disease 
varied from between 200 c.c. and 500 c.c. ' Further, Loeffler in 1909 
had established in the course of numerous experiments that it was 
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absolutely indispensable to separate the affected animals from the 
immunised healthy ones. Immunised animals are capable of resisting 
small quantities of virus carried by intermediate agencies, but are not 
capable of avoiding infection after several days contact with affected 
animals that are constantly discharging the virus on their food. 

In view of the formidable character of the contagion produced by 
the neighbouring affected animals towards the immuni sed animals 
it was possible to estimate the enormous advantage gained by the use 
of the serum when a comparison was made with what took place among 
the non injected ones. Out of a total of 500 non-injected bulls, 453 
became affected with foot-and mouth disease, i.e., 90 per cent. The 
remaining 10 per cent, did not acquire the disease inasmuch as they 
had become affected during the month of August, that is to say, they 
had acquired an active immunity. 

Out of a total of 605 bulls immunised with the serum, in various 
quantities, 272 became affected, i.e., 45 per cent. The animals re¬ 
ceiving the smaller doses became affected to the highest degree. Those 
receiving 20 c.c. and 40 c.c. gave 65 per cent, of cases, and those 
injected with 60 c.c. to 100 c.c. constituted 35 per cent, of the cases. 

A careful clinical examination of all animals exhibited for sale during 
the Show was made. This examination was commenced on the 15th 
September, and results obtained from the 15th up to the 19th pointed to 
the benign form taken by the disease in the majority of cases occurring 
in injected animals. In animals submitted for sale only 24 per cent, 
of those injected with serum were withheld for observation, and 60 
percent, of those non-injected were kept back on account of foot-and- 
mouth disease and its complications. The percentage among the in¬ 
jected ones might not have been so high if the environment had not 
been so highly contaminated and if account had been taken of animals 
that were injected during the incubation period. Nevertheless the 
total kept for observation (24 per cent.) corresponded with 64 per cent, 
of animals injected with small quantities of serum, and 36 per cent, 
injected with large quantities. 

The results in this connection were very demonstrative in the case 
of one shed containing seven animals injected with 100 c.c. on arrival, 
and nine animals not injected. One of the non-injected ones died 
from complications of the disease. In the course of the veterinary 
examination seven out of the nine non-injected animals were kept back 
for observation whilst all the injected ones were declared healthy. 

On account of the large size of the dose that was found to be necessary 
it became impossible to inject all the animals in the Show, and the 
Managing Committee therefore advised as an equitable and economical 
measure to submit only a reduced number of animals belonging to 
each proprietor to the treatment. It was not possible to hope for 
successful results by adopting such a course, having in mind the 
results of numerous observations made by Loeffler. This author had 
established that when an immunised beast was kept constantly along¬ 
side an infected animal it would sooner or later contract the disease, by 
the ingestion of material contaminated with the enormous quantities of 
virus voided by the diseased animal, due to the intense salivation set 
up in the disease. The Committee was therefore advised that a 
definitive proof of the value or otherwise of the serum was not 
admissible in this way and permission was obtained to inject all the 
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animals situated in a single shed (galpon). The animals in this shed 
consisted of cows, which suffer more from the effects of the disease 
than do bulls, and it was resolved to inject these animals provided 
consent was given by the owner. In spite of this limitation a very 
large amount of information Was obtained regarding the isolation 
measures necessary, and upon with the value of the serum. 

One hundred and five animals comprising cows and calves were 
injected, the cows with 100 c.c. and the calves with 30 c.c. of serum. 
These animals belonged to 31 owners; 17 cows belonging to eight 
owners were not injected as the owners’ consent was not obtainable. 

Out of the 17 cows not injected, 16 became affected, the one cow that 
remained refractory had suffered from the disease during the preceding 
month on the establishment it came from. 

Out of the 105 animals injected 11 cows became affected ; in seven 
of these the disease declared itself on the day following upon the 
injection; the majority (6) belonged to the same owner and were 
injected six days after entering the Show. In this group therefore, 
the injections were made during the period of incubation, and the dose 
of serum employed was not sufficient to cut short the disease. Three 
cows showed symptoms on the 10th, 13th, and 14th day respectively 
after injection, i.e., when the immunity conferred was declining ; these 
cows were constantly exposed to infection from the non-immunised 
and affected cows in their immediate vicinity. The remaining cow 
calved on the 2nd day, and on the 11th day, i.e., the 11th day after 
the injection, it became affected. 

The author states that the preventative value of the serum is success¬ 
fully established by this experiment but adds that all animals ought to 
be injected on the day they are brought into the Show, and animals 
showing signs of the disease ought to be separated from injected animals 
so as to avoid constant and massive infection. Parturition appears to 
decrease considerably the resistance conferred by the serum and cows 
should be injected afresh after calving. 

The value of the serum as a preventative and curative for bulls and 
calves on steadings was next tested. On three steadings the serum 
was injected into the breeding bulls at the commencement of an out¬ 
break. The affected ones were injected with doses of 200 c.c. and 300 
c.c., kept at pasture only, and separated from the other animals which 
had accompanied them in the same shed. These bulls developed a 
mild form of the disease. The healthy bulls were injected with 50 c.c. 
each, and did not acquire the disease. 

The enormous losses among calves through foot-and-mouth disease 
when it attacks cows during parturition indicated a trial of the serum, 
and on one establishment in Cordoba where the disease was raging the 
calves were divided into lots for such an experiment. On the ranch 
lands the disease had been in existence for 20 days and no further 
mortality occurred either in the control or immunised calves, possibly 
because the outbreak was declining. In a place where 280 pure-bred 
Aberdeen Angus cattle were kept for cross-breeding purposes the disease 
had appeared during the height of the calving season. On the day 
prior to the injection three calves had died from the disease. 20 c.c. 
of serum were injected into all the calves (77) that had been born up 
to this time, and many of them showed lesions of the disease on the 
nostrils, mouth, and feet. Out of the injected calves one only died,—on 
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the day following upon the injection of the serum. The apparently 
healthy calves did not acquire the disease. More calves were, how¬ 
ever, subsequently born, and the owner reported that during the next 
eight days out of 50 calves recently bom and not injected, 22 died 
of foot-and-mouth disease, i.e., 44 per cent. 

It would appear that small quantities of serum are sufficient to avert 
fatalities among calves and also that 50 c.c. injected into healthy, 
segregated bulls, is a sufficient quantity to stop the spread of the 
disease after its appearance in a shed. Such results can only be 
obtained if one intervenes rapidly with the serum injections and 
the diseased animals are isolated immediately. 

The high cost of preparation of the serum and the short period of 
resistance conferred upon animals at present limits its application to 
selected conditions. Having in mind the results obtained in the 
course of his experiments the author discusses the measures that 
might be taken in order to frustrate the propagation of the disease 
in steadings (cabanas), dairies ( tarribos ), open pastures or ranches 
(hacienda general), and in pig-breeding establishments 


MISCELLANEOUS. 

Nicolas (Ch ). Contribution & l’btude do l’Ostftopoross chevallne 
dite “ Big head,*' on Nouvelle-Calfedonie. [Equine Osteoporosis 
or Big-head in NewCaledonia, Pacific Ocean (22.30°S, 165.30°E.)]— 
Bull. Soc. Path. Exot. 1920. Apr. 14. Vol. 13. No. 4. pp. 
262-264. 

In 1912 the author described some cases of osteoporosis among 
Australian and American horses at Houailou, New Caledonia. Further 
investigations were carried out in 1919. It was found that horse- 
owners at Niudiah and Niudivin had lost all their horses from the 
disease in the course of a few years. The condition was attributed 
by Lang, veterinary inspector at Noumea in 1912, to a lack of calcium 
in the soil and in the food. Leboeuf, who was at the time in charge 
of the laboratory and examined some specimens, was of the opinion 
that the condition was due to a filterable virus. In the same year 
Pecaud ascertained the geographic distribution of the disease and in 
the absence of positive proof showed that the condition was most 
likely infectious in origin. In 1919 Van Saceghem reported some 
observations upon the disease in the Belgian Congo which seemed 
to prove that the affection was due to a lack of calcium in the drinking 
water [this Bulletin, 1919, Vol. 7, No. 3, p. 171]. The author describes 
two observations which do not appear to confirm this view. One 
horse appeared to contract the disease after visiting an infected stud 
and the other, a mare, became infected after having been served by an 
infected stallion. 

Dodd (Sydney). St. John’s Wort and its Action on Live Stock.— 

Jl. Comp. Path. & Ther. 1920. June. Vol. 33. No. 2. pp. 
105-114. 

St. John’s wort (Hypericum perforatum) is an erect, glabrous 
perennial, growing from one to four feet high, with a woody creeping 
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root: the rootlets extend a few feet from the plant and it is thus 
difficult to extirpate. It is a common weed in many countries and 
once it has established itself in a pasture it is difficult to eradicate 
as it is a very hardy plant. The author has studied its effect upon live 
stock in Australia, into which country it was probably introduced 
with fodder accompanying imported animals. At present it has become 
established in only a few districts, the largest being probably in Victoria. 

The plant appears to have been used from very early times as a 
household remedy for various ills. Its effects were first studied by 
Pagou£, in 1861, upon horses, by Baillet, in 1862, upon sheep, by 
Richet (6.) in 1913 and Rogers (T. B.) in 1914. Richet noted that 
grey horses with unpigmented skin were affected, and that the main 
symptom was pruritus, which varied in intensity according to the 
degree of sunlight to which the animals were exposed Quite a 
number of plants have been proved to possess this property of being 
able to sensitise unpigmented skin in a similar manner Dodd was 
the first to draw attention to the sensitising action of trefoil on live 
stock [see thys Bulletin, 1916, Vol. 4, No. 2, p. 73] but its action is 
by no means so severe as that produced by St. John’s wort. 

Live stock are as a rule reluctant to eat this plant when mature 
and will only readily do so when there is little else to eat. When 
it is young, however, and before it has reached the flowering stage they 
appear to have less objection to it. The ill effects following upon the 
ingestion of the plant may be seen at any time of the year, but the 
plant is most potent in its flowering stage. When fully ripe it is so 
woody and bitter that even starving stock will hardly touch it. In the 
district in which its effects were particularly studied (an area of about 
6,000 acres) the animals principally affected were sheep and cattle, but 
horses were occasionally attacked. Animals of any age are affected 
but young animals appear to suffer most intensely probably on account 
of the more tender condition of the skin and the smaller protection 
afforded by hair or wooL 

In naturally occurring cases cattle show symptoms of trouble about 
two weeks after commencing to eat the plant. The earliest symptoms 
after experimental feeding were observed in 13 days but during this 
period, however, there were a number of dull days. 

The symptoms in cattle are as follows : The animal shakes its head 
violently or even the whole body, scratches at its head and other parts 
with its hoofs, and rubs against posts, and at times races about the 
paddock as if attacked by bot flies ; before long it commences to lick 
itself on the white haired places and soon the hair is removed leaving 
raw surfaces; the affected skin swells up, the nostrils and ears when 
not pigmented show very marked tumefaction and hyperaemia ; 
scabs form over the excoriated surfaces, but are frequently removed 
again by licking. The pruritus is sometimes so intolerable that the 
animal appears to go mad, rushing into water holes, etc., where it 
tries to bury itself iir the water or mud in an endeavour to obtain relief. 

In sheep the symptoms are similar but affect the skin in general. 
Swelling is most pronounced on the ears and face and not infrequently 
the eyes themselves are affected. Sometimes the sheep after showing 
acute symptoms become affected with convulsions and die. The 
majority, however, after suffering intense pruritus, and loss of wool on 
the parts exposed to rubbing, becoming very poor in condition. 
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In horses, the only parts affected are those covered with white skin, 
generally on the hind legs in the region of the fetlocks. 

In all animals showing marked signs of the trouble there appears to 
be more or less considerable cerebral disturbance mostly that of 
depression, occasionally the reverse, i.e., acute dementia. The main 
symptom, however, is pruritis, which is always present when the sun 
is shining. 

The author gives a summary of feeding experiments with the plant 
upon sheep, the results of which confirmed the opinions arrived at 
by other workers as to the injurious effects produced by ingestion of 
the plant, particularly in its flowering stage. The daily amount fed 
to the sheep varied from 4| lbs. to 4 ozs. during the late summer and 
early winter, and again in the spring. The most acute symptoms 
abated'a few days after the cessation of feeding. 

It is considered that the active principle in St. John’s wort is a red 
fluorescent, photodynamic, soluble substance which is readily absorbed 
from the alimentary tract and deposited in the tissues, which when thus 
sensitised undergo a reaction on exposure to the sun’s rays without 
protection. The reaction is probably of a chemical nature leading 
to the production of some substance which is irritant towards the 
vaso-motor nerves in the skin, with consequent hyperaemia, swelling, 
and exudation of plasma. The most noticeable damage to the skin, 
i.e., excoriation, etc., is brought about by the animal itself in the 
endeavour to assuage the intolerable itching. The cerebral symptoms 
are probably due to another active substance. The process may be 
likened in a general way to whrft occurs in a photographic plate. 

Morgan (E.). Interesting Notes from Venezuela. — Vet. Jl. 1920. 

June. Vol. 76. No. 6. pp. 218-222. 

1. In Venezuela there is a peculiar skin disease of cattle, known as 
arestin in Spanish, affecting particularly full-grown cattle, and only 
the white or light coloured areas on their bodies. It never occurs in 
black cattle and in black and white cattle its effects are very striking 
at times inasmuch as the white areas are diseased and the black areas 
quite healthy. A black crusty formation appears along the back 
especially upon the loins and hind quarters, and eventually hard 
callosities are formed which sometimes appear as fairly large pro¬ 
tuberances. When these are removed forcibly the exposed surface 
bleeds and forms a breeding place for maggots. The condition appears 
confined to the superficial layers of the skin and causes at times 
a great deal of pain and inconvenience to the animal. When 
the back is extensively involved the cattle show an appreciable loss 
of condition and the hide deteriorates in value to some extent. 

2. In Venezuela and Colombia there is a mosquito, Janthinosoma 
lutzi, which is a carrier of the eggs of a fly called Dermatobia cyaniventris 
(a closely related fly Dermatobia noxialis has been described affecting 
cattle in the United States of America). The mosquito may deposit 
the eggs on the skin of cattle of all ages but more often they attack 
cattle with white hair and white skin. The larva (Spanish, nuche ) is 
said to enter the skin; its adhesive portion is beset with hooklets 
and it has two strong oval hooks. The posterior end carries the 
stigmata. If left to themselves the larvae will remain in the skin 
for some time and finally escape to drop on the ground and form pupae 
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and imagos. In size and shape the larvae somewhat resemble those 
of Hypoderma bovis, but they are found chiefly behind the elbow, above 
the scrotum in the perineal region and sometimes in the neck region. 
Affected animals, if not treated, become extremely emaciated as the 
presence of the parasites often causes bleeding and a deep extensive 
lesion several inches wide often forms. The larvae appear to undergo 
very rapid growth. In Colombia there is a breed of cattle called 
“ Ganado antioqueno,” with black points, white hair and black skin. 
These appear to be immune to the attacks of Dermatobia larvae. 

3. There is a belief among cattle breeders in Venezuela that even 
bats molest white stock more often than black. Perhaps this is due 
to the fact that owing to the nocturnal activities of the bat white 
animals are more visible than darker ones. Bats cause heavy losses 
in calves and foals by sucking their blood, and pigs and fowls are even 
attacked. Horses were noticed that were even too weak to walk on 
account of batB draining their blood every night. Young animals are 
unable to resist so well as the older ones and so they die off very soon 
from deficiency of blood. 

The author describes an instance where bats had eaten off all the 
teats from sows and young pigs newly imported on to an establishment. 
Care has to be taken in buying breeding sows that none of the teats are 
missing. Bats bleed fowls by sucking through the aural orifice. Hens 
are found in the morning almost too weak to stand and in most cases 
they succumb. Usually no attempt is made on the part of the victims 
to repel these pests. 

Theiler (Arnold), Viljoen (P. R.), Green (H. H.), du Toit (P. J.) 

and Meier (H.). Cause and Prevention of Lamziekte. Union 

of South Africa, Dept, of Agric., 1920. Reprint No. 13. 25 pp. 

1920. Pretoria: Govt. Ptg. and Sta. Office. [Reprinted from 

the Journal of the Department of Agriculture, 1920. June.] 

In March 1919, a preliminary announcement was made that the 
cause of the South African cattle disease lamziekte had been discovered, 
and was a toxin derived from animal debris scattered about on the 
veld. [This Bulletin 1920. Vol. 8. No. 1. p. 77.] The purpose of 
the present article is to give a popular account of the facts so far 
ascertained, and suggest methods of coping with the disease. An 
account of the experiments is promised later. The etiological chain 
connecting up the disease with its source may be shown as composed of 
six links: 

1. The toxin which poisons the animal. 

2. The toxicogenic saprophytes which elaborate the toxin. 

3. The carcase material out of which the toxin is manufactured. 

4. The pica (allotriophagia, osteophagia) or depraved appetite 

which impels the animal to eat decomposing matter which it 

would otherwise shun. 

5. The vegetation which produces the pica, the soil upon which 

that vegetation grows, and the climate of the district. 

6. The susceptibility of the animal concerned, towards pica and 

towards the toxin. 

The solution of the lamziekte problem therefore lies in the discover}' 
of the best methods for breaking these several links, and from a practical 
point of view the most important link is the one that can be broken 
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most easily and most cheaply. The results of the authors’ studies upon 
the various factors, or links, enumerated, are then discussed serially. 

1. Toxin. The eating of carrion causes lamziekte, and any sort 
of carrion may serve as origin of the toxin. Rotten bones are probably 
the commonest source of toxin ingested by the cattle, though other 
carcase material may be more toxic than the bones, but cattle even 
with the most depraved appetite exhibit a particular craving for bones. 
When, however, pica is very marked, cattle will blindly attempt to 
satisfy it by ingesting all sorts of unusual things (allotriophagia). 

Lamziekte was produced experimentally at Armoedsvlakte by 
drenching material obtained from the carcase of a horse, an ox, a 
sheep, a lamb, a goat, a kid, a steenbok, a mierkat, a fowl, and an 
ostrich. In the laboratory it was found quite easy to prepare carcase 
material consisting of the filtrate of cultures in minced liver,—obtained 
by passing the culture through a Berkefeld filter,—so toxic that '0001 
gram per kilogram body weight was fatal to cattle by subcutaneous 
injection. When given by the mouth it was considered that less than 
a gram might prove fatal for a beast weighing over 600 lbs. In one 
experiment 2£ grams of what was regarded as only moderately toxic 
material produced typical lamziekte in a beast weighing 700 lbs. 
in less than a week. So far, however, veld material has only been 
found which is capable of producing the disease in quantities of 1 oz. 
or more. 

The quantity of bones in particular that was noticed to be ingested 
by animals showing a marked craving was extraordinarily high, 
varying from several ounces of obnoxious material to several pounds 
of less objectional stuff. The quantity required to produce the disease 
varied from a few ounces of stinking bones to a few pounds of slightly 
odorous ones. By the time bones are bleached and “ sweet ” the 
toxicity has almost entirely disappeared from them, and owing to the 
predilection exhibited by cattle for such bones, their ingestion tends 
to produce a paradoxical effect—they become a preventative of 
lamziekte instead of a cause. The length of time material remains 
toxic must vary considerably, but even bones can certainly remain 
toxic for over six months, and other materials probably longer. 

The rapidity with which the disease manifests itself in an animal is 
broadly proportional to the quantity of toxin ingested. In experi¬ 
mental work an animal could be killed in from 17 hours to 10 days 
almost at will, by varying the size of the dose. Doses approaching 
the minimum lethal dose generally produced typical symptoms in 
about five days. 

The toxin itself was thermo-labile; it was destroyed in a few minutes 
at 80° C, and at 75° C. by very prolonged heating. Sterilised bones, 
which were toxic before heating, could be used to cure pica. The 
closest analogy exists between the toxin and that of B. botulinus, but 
the behaviour of these two toxins upon the different animal species 
appeared to differ. Symptoms of experimental botulism in cattle 
were also distinctly different from those of lamziekte. 

2. Toxicogenic saprophytic bacteria. Evidence was obtained by the 
usual laboratory methods of sub-cultivation that an organism or 
group of organisms was responsible for the toxin production. More¬ 
over, the fact was suggested that the organisms were saprophytic 
rather than parasitic inasmuch as the certainty with which the disease 
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could be set up experimentally was directly proportional to the amount 
of material fed ; also, all experiments of earlier years upon the trans¬ 
mission of the disease on the assumpt ion that the cause was a pathogenic 
organism proved negative, and the disease had been shown to be 
neither an infectious nor a contagious disease in the accepted sense of 
the terms. Other evidence was readily obtained by the injection and 
drenching of sterile filtered cultures; these were toxic in large amount, 
but were non-infective in small amount; material in which the 
toxin had been destroyed by a certain degree of heat (75°-80° C.), 
which did not destroy the spores, failed to produce lamziekte. 

The toxin therefore produces the disease when separated from the 
bacteria, but the spores did not produce the disease when separated 
from the toxin. The living* animal seems to be able to get rid of any 
bacteria with which it may happen to have become infected before 
the organisms have time to produce a toxin. 

The organisms are anaerobic, sporulating bacteria ; although toxic 
material may be rendered non-toxic by boiling for a few minutes it 
may become toxic again after undestroyed spores have germinated: 
to sterilise toxic material completely it is necessary to heat it to about 
130° C, or to boil on each of three successive days. 

Hitherto the causal organism has not been isolated in pure culture. 
Impure toxic cultures, however, were easily obtained in which three 
different sporulating organisms were constantly present. Two of 
these were found chiefly in the cultures, viz., what would appear to 
be B. jnUrificus (a common soil anaerobe), and a racquet-shaped form 
of organism, but both of these when taken alone produced no toxin. 
Suspicion at present attaches to the third, a “ drum-stick ” form of 
< organism. Comparison with two strains of B. botulinus excluded 
identity with any of the organisms. 

The dose of toxin required to produce the disease experimentally 
in animals other than the ox, such as horses, sheep, goats, rabbits, and 
guinea-pigs, ostriches and poultry varied according to the species of 
animal. 

Experiments were carried out in order to determine how a carcase 
became infected under natural conditions. A cow that had died on the 
veld from another disease was allowed to decompose with an intact 
skin; putrefaction set in rapidly; after 24 hours the spleen was removed 
and drenched to a tollie (bullock); this animal subsequently 
developed lamziekte and died. 

In this case the spleen could not have become infected from the 
outside through the intact skin, and therefore the source of infection 
was in all probability the intestinal contents of the carcase immediately 
after death, thus indicating infection from the interior of the carcase. 

Next, a full-time foetus from a cow which died on the eve of calving 
was at once removed from its mother and exposed to putrefaction on 
the veld. Material subsequently collected from it, and drenched to a 
tollie, rapidly produced lamziekte. The source of infection in this 
case would be the exterior. 

Control experiments were carried out in fenced paddocks at 
Onderstepoort (an area in which cattle were not affected with pica 
or lamziekte). Postmortem-room carcases, with no history of 
lamziekte infection, were exposed on the local veld ; putrefaction set 
in as usual, but the carcase material proved non-toxic. 
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Certain animals were then drenched with toxic material sent from 
Armoedsvlakte : these contracted lamziekte and died. The carcases 
of these animals were now allowed to become putrid ; material from 
them on testing was then proved to be toxic, indicating infection of the 
dead body from the intestinal contents. The disease was readily 
maintained in the Onderstepoort paddock by carrying the infections 
through successive animals in this manner. In some of the animals, 
however, there was a tendency for the putrefaction to become non¬ 
toxic, suggesting that the local conditions were less favourable to toxin 
production than at Armoedsvlakte. 

A non-infected carcase from the postmortem-room table, however, 
exposed in the vicinity of the toxic carcases of the experimental 
paddock produced a toxin, thus indicating that the infection could be 
transmitted over a somewhat considerable distance. A low degree of 
natural infection must, at all events, exist at Onderstepoort for a 
number of local carcases in the summer of 1919 developed a toxicity 
which could not be traced to foreign infection. However, there is 
no pica on the farm, and therefore no danger of the stock acquiring 
natural lamziekte. 

Nothing is known with regard to the distribution of the causal 
organism throughout the country; but, it is known that there are 
certain areas in which the organism is present but in which no lamziekte 
occurs because pica is absent; and it is known that there are extensive 
areas in which pica occurs but from which the organism appears to be 
absent, and these areas are therefore free from lamziekte. The infection 
may be scattered by four common methods, viz., by blow-flies for short 
distances, and dust, birds, and moving animals, for long distances. 

Blow-fly larvae are present in enormous numbers during the warmer * 
parts of the year in a carcase undergoing decomposition and undoubtedly 
they assist in the rapid putrefaction. The larvae are toxic and although 
they are usually left untouched by animals suffering from pica they can 
produce the disease experimentally when drenched in sufficient amount. 
The pupae of these larvae are also toxic, and the causal organisms 
can be obtained in mixed culture either from the larvae or the pupae. 
However, in the winter months when blow-flies are absent the carcase 
may still develop toxicity and flies therefore by no means play an 
essential role in distributing the organisms. One must then assume 
infection from soil and dust, and the spores undoubtedly remain alive 
in soil for a considerable length of time. Winter decomposition of 
carcases does not, however, produce toxicity to anything like the same 
extent as does the rapid putrefaction of summer. In the winter of 
1919 a considerable proportion of the carcases at Armoedsvlakte were 
found to be non-toxic, and of the carcases which were toxic a larger 
quantity of debris was required to produce the disease. Sometimes 
the carcases were found to be toxic in one part and non-toxic in another, 
indicating a localised, rather than a generalised infection with the 
toxicogenic saprophyte. 

As indicating the influence of weather it was found that carcases 
were less toxic after heavy rains, particularly the carcases of which 
the skeletal part constituted the main mass left. The seasonal 
variation of toxicity is of importance in connection with the control 
of the disease, especially in regard to the seasonal variation of “ osteo- 
phagia.” Other causes of spread of the causal organism may be long 
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distance carriers such as birds and moving stock, and to a less extent 
dogs or jackals and wind laden with dust. It has to be admitted that 
the disease can spread and is steadily spreading to areas in which it 
was formerly unknown. • 

At present there are many areas in which pica is prevalent, but 
the disease unkn own. In Natal for example all carcase material 
collected for experimental purposes has so far proved non-toxic, 
although gathered from farms on which craving was very pronounced. 
It has even been found that on two neighbouring farms kept in exactly 
the same conditions the mortality from the disease is high on one and 
negligible on the other. Once a carcase on the clean farm becomes 
infected, however, the process of multiplication of the toxicogenic 
saprophytes is believed to proceed very rapidly. 

(3) . The material out of which the toxin is manufactured. Any dead 
animal whatsoever, from whatsoever cause it dies, can serve as 
substrate or material out of which the toxin can be elaborated, the 
important constituent of the material being the protein or nitrogenous 
matter. It is probable that protein-rich vegetable material such as 
beans would also prove to be a good substrate, or in fact any dead 
vegetable matter provided the requisite degree of anaerobiosis were 
maintained. In the lamziekte areas dead animal matter is practically 
the only source of danger, and at certain times of the year such carrion 
can become so violently toxic that although a farm appears to be clean, 
and no carcases of dead animals can be found, yet the presence of the 
dead bodies of such animals as lizards, frogs, tortoises, barbels, hares, 
mierkats, birds, liguans, etc., may be responsible for a small outbreak. 
The greatest source of danger is from large animals dying on the veld, 
and therefore so long as the carcases of dead animals are carefully 
disposed of, the greatest danger will be removed, but so long as the 
carrion and even the smallest beast is there a small mortality from 
lamziekte must be expected at certain seasons on farms where 
pica is acute. This raw material from which the toxin 
is elaborated therefore represents the most important link in the 
etiological chain. The second most important one is the pica of the 
cattle. 

(4) . Pica or Depraved Appetite. Over large areas of South Africa, 
cattle show an abnormal craving, particularly for bones, but their 
persistence in devouring unusual things, however, only becomes very 
noticeable when they are congregated around human habitations. 
The general craving for rubbish is termed allotriophagia and the dis¬ 
tinctive craving for bones is termed osteophagia. The pica of the 
lamziekte areas is probably due to one cause, viz., shortage of phos¬ 
phorus, and it is therefore to be distinguished from other forms of pica. 
The connection between pica and lamziekte had often been noticed 
by farmers, and Hutcheon went so far as to ascribe bone eating as a 
definite premonitory symptom and attributed the disease itself to 
a deficiency of lime and phosphate. Borthwick and Spreull showed 
that the death rate from the disease could be materially reduced by 
supplying bone meal regularly at the rate of three or four tablespoon¬ 
fuls a day. However, it was found that pica and lamziekte were not 
invariably associated. Further, inasmuch as no notice was taken 
of mild bone-chewing, lamziekte was averred to occur independently 
of pica. 
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The authors next describe a rough method for estimating the degree 
of craving in animals. “ Sweet or bleached ” and “ distinctly rotten ” 
bones were used, and the latter were sterilised beforehand in order to 
render them non-toxic. Two sets of troughs placed at separate ends 
of a large enclosure were filled, respectively, with these two sorts of 
test bones. The cattle to be tested were admitted first to the rotten 
bones; the number which picked and chewed these was noted, and 
regarded as “ marked cravers.” Those which refused to touch the 
rotten bones were then admitted to the sweet bones and the number 
which picked and chewed again noted. These were regarded as 
“ mild cravers.” The remainder which, however, would still usually 
consume a ration of sweet bone meal if offered to them were entered 
up as “ non-cravers.” All the cattle at Armoedsvlakte were tested 
once a week so that the effect of treatment on the seasonal variation 
of craving could be plotted in the form of curves showing the effect 
of the particular factor under investigation. 

In May 1919,40 per cent, of all grazing animals admitted to the test 
showed craving. There was then a gradual increase until the 5th 
August, when the maximum craving was reached, and 80 per cent, of 
all the cattle ate rotten bones. From that date onwards a gradual 
descent in the curve was noted, until the 27th October, by which 
time the craving had again fallen to 40 per cent. During this period 
the weather had continued dry, but as it grew warmer the spring 
vegetation began to appear, and this was regarded as responsible for 
the diminution in pica. During the ensuing fortnight rain fell, the 
young vegetation become almost luxuriant, and by the middle of 
November the craving had rapidly fallen to 6 per cent, of all the 
animals tested. The minimum craving was maintained during a 
fortnight of rainless weather, and then, as the young grass wilted, it 
rapidly returned, reaching a maximum of 82 per cent, within three 
weeks. For the next two months of drought it oscillated around these 
figures. In the middle of January 1920 the drought broke, the pasture 
rapidly recovered, and it was thought that the craving would again 
disappear. Notwithstanding the ample supply of good green grass, 
however, and the absence of wilting, the craving did not fall to the 
previous 6 per cent, but only to 50 per cent. As the age of the grass 
advanced towards maturity, the craving curve again rose, and by the 
end of March stood once more at 80 per cent, of all the cattle 
tested. 

The degree of craving was found to be correlated with the phosphorus 
content of the growing vegetation and it can be generally explained, 
it is stated, upon a phosphorus-deficiency theory. During the period 
of initial high craving, hay cut from the grazing areas showed only 
•08 per cent, phosphoric oxide. During the period of rapid growth 
after the rains the young grass showed - 56 per cent, of the oxide, i.e., 
seven times as much. During the period of lowest craving the 
phosphorus content remained fairly high, and as the craving rose again 
the percentage of phosphorus in the grass steadily fell. By 15th 
January it was down to ‘18 per cent, phosphoric oxide. The poor 
response of the craving curve to the second rains is held to be explained 
by the fact that the ageing vegetation, though green and fairly luxuri¬ 
ant, remained low in phosphorus. The phosphorus curve and the pica 
curve are roughly the inverse of one another. 
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A liberal mixed ration rich in phosphorus was generally found to 
reduce the craving fairly quickly, though much seemed to depend upon 
the components of the mixture. A single ration of wheat bran 
containing 2 per cent, phosphoric oxide reduced craving in grazing 
animals in a few weeks, when fed at the rate of about 2 lb. per day. 
The quantity of bran required appeared to be roughly proportional to 
its phosphoric content. Lucerne hay, on the other hand, with a 
phosphoric oxide content of - 5 per cent., fed at the rate of 10 lb. per 
day for a period of six weeks, did not reduce craving in a batch of 10 
grazing animals; this observation would suggest that it is not the 
actual proportion of phosphorus which is important, but also the 
balance of other constituents in the mineral matter of the plant. It 
would seem that craving can be removed by almost any phosphorus 
compound, provided it is assimilable and convertible into the form of 
phosphate. 

Bone meal generally reduced pica almost to zero within a month 
when fed at the rate of about 4 oz. per head per day, although the 
quantity required varied during the season and was larger with some 
animals than with others. After the bone meal had been withdrawn 
the craving began to return and in the course of a few weeks came back 
to the percentage shown by the grazing controls. The winter craving 
required rather more bone material for reduction than did the summer 
craving—an observation which is correlated with the phosphorus 
content of the vegetation. With cows, heifers, and young oxen a 
craving removed by bone meal returned rather more rapidly after 
cessation of dosing than it did with working oxen! A very heavy 
ration of bone meal of about 1 lb. per day sometimes reduces the 
craving to zero in one or two weeks. 

Calcium phosphate was found capable of taking the place of bone 
meal and this compound was quantitatively superior to bone meal 
if fed as precipitated calcium phosphate, but inferior if fed as ground 
mineral phosphate. Sodium phosphate could be used instead of 
calcium phosphate. Pure phosphoric acid was rapidly effective when 
given either in the dr inkin g water or in the form of a paste made up 
with mealie meal; the quantity required per day corresponded roughly 
to the quantity of phosphorus in an effective daily ration of bran, 
and 16 to 26 grams (phosphoric oxide) per head reduced craving com¬ 
pletely in a few weeks time—in all but the most persistent cases. The 
behaviour with pure phosphoric acid would indicate that the base in 
combination is unimportant, except in so far as it affects the absorption 
and utilisation of the compound itself. It is hoped that a cheap and 
easily digestible phosphate may be put on the South African market. 
Meanwhile, bone meal is recommended as the cheapest prophylactic 
on sale. 

Compounds of elements necessary for plant nutrition, other than 
phosphorus, did not reduce pica when fed in excess, neither did plant 
ash as a whole. Substances such as sulphur, salt, iron sulphate, mineral 
acids, organic acids, arsenical compounds, kerol, Glauber salts, 
aromatic drugs, and other non-phosphatic compounds were tested and 
all failed to reduce craving. Strong acids such as hydrochloric and 
bases such as lime showed a tendency towards aggravating the craving. 
A higher ratio of lime to phosphorus in the mineral matter of a plant may 
possibly have an effect similar to a low absolute percentage of phosphor us. 
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That lack of phosphorus is the common factor in the production 
of osteophagia was illustrated by observations pointing to the fact 
that the vegetation of the lamziekte veld at Armoedsvlakte maintained 
pica, and could produce pica, when fed in stalls either as cut hay or as 
botanically independent grasses. Thus mixed hay, krulgrass ( IHgitaria 
eriantha), and besem grass ( Aristula uniplumis) all reproduced pica 
in cattle in which craving had been previously removed by feeding on a 
balanced ration. A low phosphorus content was the recognisable 
common factor. 

Another experiment was carried out at Onderstepoort, i.e., in an 
area free of lamziekte in an enclosure devoid of growing vegetation. 
A ration of wheat chaff (as coarse fodder), selected as low in phosphorus 
was tested ( - 16 per cent, phosphoric oxide), and Fanko, a flaked maize 
product (breakfast food) (containing only - 09 per cent, phosphoric 
oxide), was compounded so as to provide as low an absolute intake of 
phosphorus as possible. Ten “ era vers ” sent from Armoedsvlakte 
were placed on the balanced ration until the craving had ceased and 
were then put on to this phosphorus-low sythetic ration, derived 
wholly from products of a non-lamziekte area—the craving slowly 
returned. 

It is therefore reasonable to attribute the osteophagia to a phosphorus 
deficiency. However, a significant observation was that the cattle 
increased in both weight and condition in the spring just as the craving 
became most acute. This would indicate that the veld is not so defi¬ 
cient as to induce real phosphorus starvation, but merely so deficient 
as to induce a cry for more. The individual variation in craving in 
different cattle is very great, and although liberal feeding with 
phosphorus-rich material will stop pica in most animals some retain 
their craving very persistently, indicating probably a tendency for 
craving to degenerate into habit. This has to be taken into con¬ 
sideration when bone meal is supplied to cattle as a palliative, as they 
might continue to eat it long after they would have ceased to become 
attracted towards dangerous rotten bones on the veld, and thus they 
would involve unnecessary expense. 

Marked cravers ought therefore to be picked out by periodic testing 
according to the method described above. As craving is manifested 
the bone eaters should be separated from the others and fed on bone 
meal—3 or 4 ozs. per head per day ; or, from \ to 1 lb. if lamziekte is 
rife and it is necessary to reduce the craving quickly. Testing should 
be carried out as a matter of weekly or fortnightly routine during the 
most dangerous part of the year, i.e., during the period of droughts 
(in the spring and early summer). It has to be taken into account 
also that a bone meal ration improves the condition of the cattle of the 
lamziekte areas most markedly. 

The best conditioned animals, it is stated, are also usually those 
which show the most craving, and as cattle fall off in condition they 
tend to lose craving. It is a common wail of the farmer that he loses 
his best beasts from lamziekte, while the poverty stricken “weeds” 
most frequently escape. 

(5.) Composition of Veld Vegetation and Soil. This factor requires 
further elucidation. Among points noted in this connection were: 
Grass growing over burned veld and subsequently subjected to drought 
appeared to produce more marked craving in grazing cattle than did 
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grass from neighbouring unbumtveld. A low phosphorus content was 
characteristic of the soils of lamziekte areas, but a mere analysis of a 
particular soil is not considered sufficient to enable one to estimate 
the degree of pica which will characterise the area from which the soil 
is sampled. Manuring so as to increase the available phosphate of a 
soil is more likely to reflect itself in an increased luxuriance of growth 
than in the phosphorus content of the vegetation. Certain manurial 
experiments are in progress at Armoedsvlakte but the authors have in 
mind that any attempt to alleviate pica by this means would be far 
too costly for the wide lamziekte areas of cheap land. 

(6). Class of Animal and Susceptibility to the Disease. Although many 
animals are susceptible to the lamziekte toxin, cattle only come into 
serious consideration, as the others do not develop pica. The problem 
of immunisation is difficult, and active immunity towards the toxin is 
of very short duration, for cattle that have just recovered from one 
attack of lamziekte may succumb to another very shortly afterwards. 
Experiments, however, are in progress in order to ascertain whether an 
experimental immunity of longer duration can be established. 

The situation is summed up by stating that it is only by removing 
material out of which the toxin is manufactured that the cause of the 
disease can be removed (link 3). Decreasing the susceptibility of the 
animal can only protect the particular animal immunised, and that can 
probably only be done for a very short time ; it will not prevent toxin 
production. All efforts to clean the farm ought therefore to be made, 
and in the process the farmer can comfort himself with the reflection 
that he is not only stamping out lamziekte, but also diseases such as 
anthrax as well. The degree of success depends upon the energy of the 
farmer himself. At Armoedsvlakte, where the mortality from lam¬ 
ziekte was 3(5 per cent, in 1914, the mortality with a herd of 500 cattle 
was reduced to below 2 per cent. after the measures which are advocated 
in this paper had been adopted in 1919. The paper is concluded by the 
enumeration of a number of practical measures for the prevention of 
the disease. 

Magalhaes (0.). Verruga dos Bovideos. (1. Nota previa.) [Warts 
on Cattle.]—.Brazil Medico. 1920. July 3. Vol. 34. No. 27. 
pp. 430-431. 

In this preliminary note the author gives the results of some experi¬ 
ments carried out at the Instituto Oswaldo Cruz, Rio de Janeiro, 
on the etiology of the common warts of cattle. The animal which 
acted as a starting point for the observations was affected with a 
generalised papillomatous condition, the warts being especially 
numerous around the nostrils, lower parts of the limbs, and belly, 
and less numerous over the back. The warts were both fleshy and hard 
in consistence, pedunculated and sessile. The animal was in good 
general condition. 

Schlndelka had previously noted that it was possible to transmit 
the warts by rubbing freshly collected material from them into the 
scarified skin of calves. Magalhaes found that material from the 
growths was infective 72 hours after it had been collected. A healthy 
steer inoculated intravenously with an emulsion made by triturating 
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the growths in normal saline solution became infected with the 
generalised condition. The triturated material was sown out on 
Sabouraud’s maltose agar and kept at laboratory temperature, but 
remained sterile. 

The filtrate obtained by passing the emulsion through a Berkefeld 
filter was inoculated intravenously into healthy steers, and in like 
manner a generalised form of the disease was set up. The filtrates 
were sown out on the more common laboratory media incubated at 
37° C, and remained sterile. The inoculated animals showed a slight 
rise of temperature (405° to 407° C) after the inoculations. The 
general condition of the animals remained unchanged. 

The period of incubation, that is, the interval elapsing between the 
time of injection and the first appearance of cutaneous lesions was 
20 days in both cases, i.e., whether filtered or non-filtered products 
were used. It would thus appear that these growths are produced by a 
filterable virus. 


REPORTS. 

Ceylon. Report of the Acting Government Veterinary Surgeon 
[Hoole (E. T.)] for 1919. 7 pp. F’cap. 1920. Colombo. 

Rinderpest. This disease prevailed chiefly in the Western (1,140 
cases, out of which 182 recovered), Northwestern (237), Sabaragamuwa 
(329), and Central (437) Provinces, the disease being introduced from 
India to Colombo (790 cases), and radiating from the outskirts of the 
municipality to the Western Province in a north-easterly direction 
along the main lines of traffic and from this Province to the three 
others in the same direction. The necessity is pointed out of paying 
very careful attention to the work of selecting and transporting 
cattle from India and to the quarantine arrangements in Colombo. 
The establishment of a quarantine camp in Colombo at a distance from 
the cattle mart is needed. The outbreak was dealt with by inoculation 
of contacts with anti-serum obtained from India and the usual police 
measures. It is contemplated in the near future to manufacture a 
serum in Ceylon with a view to carrying out the so-called simultaneous, 
or serum and virus, inoculation in infected herds. 

Foot-and-Mouth Disease. This disease prevailed to a certain 
extent throughout the year, almost all the Provinces being infected 
with it, but not in a very virulent form. The total number of cases 
was 10,907, against 10,377 in 1918. Nearly all these cases occurred 
outside Colombo town; 285 died. Unlike rinderpest this disease 
appears to be enzootic in the Island, although fresh waves of infection 
are often introduced to Colombo and the Western Province by imported 
cattle from India. 

Anthrax. In the various Provinces 259 cases were reported, of 
which 251 died. Certain low swampy pasture lands were suspected to 
be the breeding ground of this disease in the Matara District and on the 
cattle being removed from such lands the disease soon subsided. 

Rabies. One hundred and sixty cases were examined at the Bacterio¬ 
logical Institute and 522 persons underwent treatment at the Pasteur 
Institute in Colombo. 
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Blackqmrter. Fifteen cases were reported in the Province of Uva. 

The Island was free from “ swine septicaemia ” which gave con¬ 
siderable trouble during the preceding two years. 

No case of surra occurred. 

There was no outbreak of infectious disease among horses. 

The total number of cattle and buffaloes for the whole Island is 
1,597,617. There were imported 88 horses, 9,831 cattle, 12,133 sheep, 
and 56,024 goats. All these animals, except most of the horses, 
came from India. 

A fresh impetus has been given to the improvement of cattle by 
the great interest taken in it by His Excellency the Governor and by 
the publication of the report of the Cattle Breeding Committee, which 
suggest the following as some of the means by which cattle breeding 
could be ameliorated in Ceylon : 1. By using good stud bulls. 2. By 
good feeding. 3. By taking care of the calves and young stock. 4. By 
selection of cows. 

Details are appended with regard to quarantine arrangements, 
rabies statistics, and the working of the Government Dairy, the branch 
farm at Ambepussa, and the model farm. 

Egypt. Ministry of Agriculture. Veterinary Service. Annual Re¬ 
ports for the Years 1916 & 1917^— [Littlbwood (W.) Director.] 
pp. 59&pp. 43. 1920. Cairo: Govt. Press. [Price each P.T. 5.] 

Contagious Diseases. 

Cattle Plague (. Rinderpest ) and Double Inoculation. In 191618 deaths 
only from rinderpest were recorded, in two Provinces (GirgaandDaqah- 
liya), but in addition 104 cases were detected amongst cattle imported 
from the Soudan. In the preceding year (1915) 358 deaths were 
reported in the Interior of the country. In 1916 1,134 cattle were 
submitted to the double inoculation, with 3 deaths. 

In 1917 the death rate from this disease showed a considerable 
increase, amounting to 4,794, in two Govemates and 14 Provinces. 
This corresponded with a loss of 0 443 per cent, in 1917 as against 0 - 001 
per cent, in 1916 of the total number of cattle in the interior. In 
addition there were 627 cases detected amongst cattle imported from 
the Soudan. 80,036 cattle were submitted to the double inoculation, 
with 6 deaths from rinderpest and 2 from other diseases. In November 
1917 a Blood Institute was established in the vicinity of the Higher 
School of Agriculture, Giza, for the production of virulent blood 
from cattle imported from Cyprus. From December 7th 1917 to the 
end of the year 2,395 cattle were treated with rinderpest serum and 
virulent blood, with 6 deaths only. The remainder (77,641 cattle) had 
been subjected to a double inoculation with serum and (contamination 
with) infective nasal discharge. 

Rabies. In 1916 there were 77 reported cases (72 dogs, 1 cat, 
1 bull, 1 mare, and 3 donkeys) and in 1917 126 reported cases (111 
dogs, 5 cats, 4 wolves, 1 buffalo, 1 horse, and 2 donkeys). In the 
Provinces and Govemates 50,113 dogs were poisoned and 9 cats shot 
n 1916, and in 1917 45,463 dogs were poisoned. 

Glanders. 50 cases in 1916, and 53 in 1917 ; 4,198 animals tested 
with mallein in 1916, and 2,934 in 1917. 

Epizootic Lymphangitis, 16 in 1916,19 in 1917. 

(697) o 
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Anthrax. 5 cases in sheep in 1916,1 case in a sheep in 1917. 

Sheep pox. 91 cases in 1916, 123 in 1917. 

Foot and-Mouth Disease. 429 outbreaks and 10,635 cases in 1916, 
8 outbreaks and 759 cases in 1917. In 1915 no cases of this disease 
were detected. A considerable number of the above cases were in 
animals imported from Cyprus, Port Said, and the Soudan. 

Haemorrhagic Septicaemia. In 1916 81 cases in buffalo, cattle, and 
camels, as against 29 cases in 1915; in 1917 87 cases in cattle and 
buffaloes. There were no cases of haemorrhagic septicaemia in sheep 
in 1916 ; in 1917 46 cases were reported. 

Mange. 508 cases in 1916, 452 in 1917. 

Strangles. 24 cases in 1916, 90 in 1917. 

Spirocfiaetosis in Fowls. 3 cases in 1916, 5 in 1917. 

Trypanosomiasis. 60 cases in 1916,148 cases in 1917. 

Filariasis. 83 cases in 1916, as against 1 case only in 1915; 82 
cases in 1917. 

Piroplasmosis in Egyptian Animals. In 1916 224 cases detected, 
involving 161 in cattle, out of which 62 died, 49 sheep, and 14 horses, 
out of which 1 died. In 1917 120 cases involving 117 cattle, out of 
which 54 died or were slaughtered, and 2 sheep, both of which died 
or were slaughtered, and 1 horse which recovered. 

Piroplasmosis in Soudanese Cattle and Sheep. 108 cases were 
detected in 1916 and 49 in 1917, in the Shellal, Luxor, Cairo, and 
Alexandria Quarantine Pens, and in the Cairo Abattoir. 

Tuberculosis. 1,829 cases in 1916 and 3,737 in 1917. 

Tetanus. 11 in 1916, 18 in 1917. 

Ovine Caseous Lymphadenitis. , 1 case in 1916 and 2 in 1917. 

Coccidiosis. 25 cases in 1916 (24 in Soudanese sheep); 31 cases in 
1917. 

Contagious Bovine Pleuro-pneumonia. 187 cases detected in 1916 
and 171 in 1917 all in cattle imported from the Soudan. 

Stiff-sickness. 2 cases only in 1916, as against 215 in 1915: 3 in 
1917. 

Bursati. One case only in a horse in 1916, none in 1917. 

Ringworm. Three cases in 1916, none in 1917. 

Camel Pox. 44 cases in 1916,31 in 1917. 

Fowl Diphtheria. 40 cases in 1916, 29 in 1917. 

Foot-and-Lip Disease. 15 cases in 1916, none in 1917. 

Swine Erysipelas. 1 in 1916, none in 1917. 

Malta Fever. 50 cases were detected in the Cairo Govemate in 1917. 

14,065 cattle and 74,961 sheep and goats were imported from the 
Soudan in 1916, a decrease of 6,216 cattle and 12,757 sheep and goats 
on the previous year. In 1917 the numbers imported were 26,062 and 
133,502, respectively. 

The numbers of animals that passed through the Shellal Quarantine 
Station showed a corresponding increase in 1917 as compared with 
1916 

The total number of animals imported from countries besides the 
Soudan in 1916 was 32,583, and in 1917 15,113. 

536 animals were admitted into the Isolation Hospital for Contagious 
Diseases of Animals at Abbasiya in 1917 and 350 in 1916. 

Census returns showed that in 1916 there were in the country 
492,650 cattle, 515,121 buffaloes, 34,403 horses, 17,226 mules, 526,181 
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donkeys, 94,991 camels, 8,580 pigs, 687,696 sheep, and 263,200 goats. 
The numbers in 1917 were 514,845 cattle, 565,738 buffaloes, 31,421 
horses, 17,250 mules, 585,554 donkeys, 99,370 camels, 13,314 pigs, 
807,506 sheep, and 308,336 goats. The Census figures for cattle and 
buffaloes given for preceding years indicate that there has been a 
striking diminution in head of cattle in the country. In 1903 the 
figures were 959,669 cattle and 718,023 buffaloes. 

During 1916, 857,623 animals were slaughtered in the Public Abat* 
toirs and in 1917, 713,591. 

A large quantity of frozen meat was imported for consumption by 
the Troops in 1916 and besides this a considerable quantity by two 
British firms. In 1917 no frozen meat was imported by these two 
firms as all Australian frozen meat was purchased by the British 
Government. 

There were 784 veterinary-legal cases in 1916 and 1,119 in 1917. 

Veterinary Pathological Laboratory [Mason (F. E.) Veterinary 
Pathologist.] 

Statistics are given in both Reports with regard to the morbid 
specimens examined at the Laboratory. 

Systematic examination of Soudanese cattle arriving in Quarantine 
did not bring to light any disease not previously recorded in the 
.Annual Reports. 

One case of tuberculosis was detected in a bull from the White Nile 
Province. This was the first case observed in that locality. The 
other 8 cases of this disease recorded over a period of five years all 
emanated from Kordofan Province. Tuberculosis in Soudanese cattle 
is stated to be undoubtedly quite rare, and the same conclusion is 
drawn with regard to Soudanese camels from observations made. 

Haetnorrhagic Septicaemia of Camels. In the Report of the Camel 
Specialist to the Punjab Government 1915-1916 [this Bulletin, 1917. 
Vol. 5. No. 1. p. 71.] some experiments were recorded showing the 
insusceptibility of camels to bovine haemorrhagic septicaemia. In 1916 
several outbreaks of a very fatal disease in camels, having all the charac¬ 
teristics of haemorrhagic septicaemia, were experienced in Egypt. The 
outbreaks occurred at the season during which this form of disease 
is most prevalent in other animals, that is, in the late summer and 
autumn after the infiltration water has risen in stagnant pools. The 
symptoms during life and the lesions found post-mortem were quite 
typical of a haemorrhagic septicaemia. Microscopic examination of 
blood, serous exudate from the throat swelling, and from lymphatic 
glands showed the presence in large numbers of bi-polar staining 
bacilli. On artificial media cultures were obtained of bacilli having 
all the characteristics of bacilli of the haemorrhagic septicaemia type. 
Guinea-pigs were found susceptible but rabbits were found to be 
resistant, in this respect differing from the causal organism of the 
bovine type of the disease. Further investigations are contemplated. 

Haemorrhagic septicaemia was unusually prevalent during the 
latter part of 1916—-an occurrence which has been noted in former 
years when the Nile rises to more than its usual height as it did during 
the year in question. Outbreaks of this disease were repeatedly 
traced to animals that had been watered from stagnant pools caused by 
the rise of infiltration water in low-lying land. From outbreaks origin¬ 
ating in this way the infection was observed to spread to neighbouring 
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localities through the medium of carcases dead of the disease, 
skinned or otherwise, which were thrown into the canals, and infection 
was carried in the direction of the current. Many outbreaks were 
dealt with by the use 'of anti-haemorrhagic-septicaemia serum. The 
results, which are stated to have been encouraging, are dealt with in a 
special report by Cooper. 

No outbreaks of ovine haemorrhagic septicaemia (contagious 
pneumo-enteritis of sheep) were reported during the year. The 
disease was first observed in the field in 1915 by a native inspector and 
his observations were confirmed in the Laboratory. 

Trypanosomiasis and Tabanidae. For a number of years past Mason 
had noted that the tabanidae which carried trypanosomiasis, viz., 
T. taeniola and T. ditaeniatus, were usually very numerous during the 
fly season in the Suez Canal Zone, along the Ismailia Canal and in 
Eastern Sharqiya; this was what happened in 1915 and a considerable 
number of cases of trypanosomiasis occurred in Army camels in 
consequence. During 1916 the tabanids were fortunately not observed 
in the above localities although the number of camels had greatly 
increased. No cases of trypanosomiasis apparently occurred in the 
Canal Zone during the year. 

For the same reason the Wadi Natrun District remained free in 1916. 
On the other hand both the above species of tabanids were extremely 
numerous as usual in the Western Oases and a considerable number of 
cases of trypanosomiasis occurred in camels, but none was observed 
in any other animals. 

Mortality in Camels caused by Ingestion of Sand. Early in April 1916 
Mason investigated the cause of a high mortality in two Indian Camel 
Corps stationed on the sandy desert at S&lhlya. The mortality started 
about 10 days after their arrival in the locality and a large number of 
deaths following upon a short illness had occurred. The symptoms were 
profuse sweating, diarrhoea, tympanites, colicky pains and depression, 
temperature usually normal; in some cases the animal was found dead 
without having shown any symptoms. Post-mortem examinaton 
showed slight patchy inflammation on the peritoneum; the rumen 
contained food mixed with sand and the so-called water pouches were 
filled with sand; reticulum usually intensely inflamed, with sand 
between the papillae ; abomasum deeply inflamed, particularly at the 
cardiac extremity, where an accumulation of sand was found and the 
membrane had an excoriated appearance; patchy haemorrhagic 
inflammation of the intestines, particularly of those parts which 
normally contain solid or semi-solid ingesta, and the contents were 
frequently gritty; petechiae on the heart. Enquiry showed that 
these camels came from a region in India where there was no sand. In 
contrast with Egyptian or Soudanese camels which are accustomed to 
sand these camels were peculiarly careless in the way in which they 
picked up particles of forage material that had fallen on to the desert 
sand. If the mouths were examined between feeding times a pinch of 
sand could easily be collected from the tongue, and this cannot be done 
with Soudanese or Egyptian camels. The treatment recommended was 
(1) a full dose of oil to be given to each camel, (2) muzzles to be con¬ 
stantly worn when not feeding, (3; salt ration of 1£ oz. daily to be 
issued; grazing was allowed. The mortality, which had reached very 
high proportions, ceased in 14 days. 
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A number of experiments are described in which it is conclusively 
proved that the mortality was definitely attributable to the ingestion 
of sand and not to contagious disease. 

Dysentery in Camels caused by Haemoncbus longistipes. On several 
occasions during 1916 Mason observed in camels outbreaks of a disease 
in which the most prominent symptom was acute diarrhoea frequently 
followed by dysentery with fatal results. Post-mortem examination 
showed acute gastro-enteritis with the presence of nematode worms 
in large numbers in the abomasum. These were identified with the 
above species, which seems to have already been associated with a very 
iatal form of gastro-enteritis in Algeria. Good results were obtained 
by the use of anthelmintics when administered early in the course of the 
disease. 

A nematode worm, identified as Gongylonema scutalum Muller, was 
discovered in the mucous membrane of the oesophagus of Egyptian 
cattle, sheep, goats, and camels. This is the first record of the 
occurrence of the parasite in Egypt and it appears to be entirely new 
in camel parasitology. 

FUaria lachrymalis was discovered by the same native inspector in 
30 per cent, of aged Egyptian cattle, and a considerably lower 
percentage in buffaloes. 

In camels a filarial parasite, Thelasia leesei, was discovered inhabiting 
the conjunctival sac of camels ; about 30 per cent, of old camels were 
found to be affected. When numerous these worms were found capable 
of producing conjunctivitis and even ulceration of the cornea. 

In 1917, besides the usual routine laboratory examinations, 687 
specimens were received from Army sources. 

Investigations were made into a new disease in the camel named 
pseudo-antinomycosis (streptotrichosis) [this Bulletin 1917. Vol 7. 
No. 2. p. 33]. 

Also further observations were made on tuberculosis in camels 
[this Bulletin 1918. Vol. 6. No. 3. p. 181]. One congenital case 
of this disease was encountered. 

Investigations were also made into a disease of came’s known as 
lahtia. Some additional information was obtained, and the disease 
was reproduced experimentally, but all attempts to discover the 
causal agent failed. 

Observations were made into a bone and joint disease which affects 
a high percentage of Somali camels imported into Egypt. 

Experiments were conducted with a view to finding an inexpensive 
material for the prevention of parasitic mange in camels; arsenical 
dip proved ineffective. 

Several outbreaks of haemorrhagic septicaemia in camels were 
observed. The observations reported in 1916 were confirmed. 

Additional information was gained on the distribution of the 
trypanosome-bearing Tabanidae. 

Further outbreaks of acute diarrhoea and dysentery in camels 
were found to be associated with the presence of Haemonchus 
longistipes. 

The Reports close with an account of the working of the School of 
Veterinary Medicine [Rabagliati (D. S.), Director.]; notes by 
Cooper (H.), (in the 1916 Report) on “ Septicaemia Haemorrhagica 
and Use of Serum,” “Treatment of Camels for Mange in the 
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Districts,” “ Testing of Working Animals with Tuberculin,” and 
“ Spraying of Animals for the Killing of Ticks; ” and, detailed 
statistical returns. 


Southern Rhodesia. Report of the Chief Veterinary Surgeon 
[Sinclair (J. M.)] for the year 1919 (with the report of the 
Veterinary Bacteriologist) [Bevan (L1.E.W.)]. 17 pp. f’cap. 1920. 
Salisbury, Rhodesia: Govt. Ptr. 

East Coast Fever (African Coast Fever). The number of fresh 
outbreaks during the year was eight and the mortality 798 head, as 
compared with five and 374, respectively, during the previous year. 
Eleven farms regarded as infected at the beginning of the year were 
released from quarantine, no case of the disease having occurred on 
any of them for at least 15 months. Of the eight fresh outbreaks five 
occurred in the Melsetter District and of these three were on farms, 
that had been previously infected but had remained free for several 
years. In the Gwelo District a fresh centre of infection accounted 
for a mortality of over 440 head within four months, and the disease 
was spread by the transport of oxen from this centre to a farm in the 
Mazoe District. A fresh outbreak also occurred in the Umtali District 
but no fresh outbreaks were brought to notice in the Victoria District, 
which contained a heavily infected centre in the previous year, the 
number of cattle involved being 6,747, and the mortality from East 
Coast fever 659, and from other causes 2,175. 

The heavy mortality resulting from the outbreaks in the Gwelo 
and Mazoe Districts led to a good deal of criticism of dipping as a 
means of dealing with infected areas and of preventing infection on 
areas where it has been consistently practised for a number of years. 
It is to be noted, however, that in the Gwelo District the total mor¬ 
tality to the end of the year was 446 head out of a total of 658 in the 
originally affected centre; 214 deaths occurred during the first three 
weeks after the appearance of the disease, 437 occurred during the 
first four months, and yet only nine cases were observed during the 
succeeding four months. Thus the initial degree of infection was 
extremely heavy, and had it not been for dipping probably no more 
than 10 per cent, would have survived three months. 

In the Mazoe District the unique observation was made of over 50 
cattle actually suffering from the disease being deposited (by rail) at 
three farms where tick infestation was at a minimum as the result of 
regular dipping for a considerable period. The results were surprising 
and disappointing inasmuch as up to the end of the year 266 head out 
of a total of 615 contracted the disease and died or were destroyed. 
The mortality was heaviest among the working oxen and the sug¬ 
gestion was made that this was due to the rapid elimination of arsenic 
from the skin as the result of the constant daily exertions. However, 
the main cause of the high death rate was actually the heavy tick 
infestation of the imported cattle on arrival, and the animals were 
apparently not dipped until a week afterwards. 

It was also alleged that the method of dipping was at fault inasmuch 
as the ears and tails of all animals were not dressed. It had become 
a practice not to insist upon dressing of these parts on farms where 
dipping had been regularly practised. 
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Published records for the last ten years on the other hand show 
that the mortality rate from the disease, and the period required 
to eradicate infection depend entirely on the degree of infection in 
existence at the outset, no matter what methods of dipping, hand¬ 
dressing, etc., may be practised. Where there has been a heavy 
mortality with the dissemination of large numbers of infected 
ticks in consequence, the subsequent mortality is heavy and persists 
up to twelve months from the date at which short interval dipping 
was begun. Where the disease is discovered early, say after one or 
two cases have appeared, and short interval dipping is immediately 
adopted, the subsequent mortality is negligible. 

In order to provide for the more effective execution of the provisions 
of the Cattle Cleansing Ordinance 1918 in areas where it is operative, 
cattle inspectors were relieved of the work of issuing cattle permits, 
and an increased transport allowance was granted for the larger 
inspectorates, the object being to enable these officials to devote practi¬ 
cally all their time to inspection of stock. But, it is admitted that 
there were many drawbacks attendant upon this system and that in 
reality the solution of East Coast fever and various other difficulties 
rests largely with stock owners and not on laws and regulations. It 
is urged that when a stock owner cannot assign a definite cause for 
any illness or mortality he could render real assistance to the Depart¬ 
ment by forwarding blood smears and a short description of symptoms 
and even post-mortem appearances. 

During the year 229 dipping tanks were constructed, bringing the 
total number up to 1,583. Many tanks, however, are still required 
before the dipping of all cattle in the areas under the Ordinance can 
be carried out. 

Black-quarter (Quarter-evil). This disease continued to spread 
throughout the year and appeared in the following districts in which 
its existence had not previously been recorded; viz., Salisbury, 
Somagundi, Mazoe, Mrewa, Hartley, Marandellas and Charter, and 
(one case) Melsetter. Upwards of 225,000 doses of vaccine of various 
kinds were distributed during the year. The results of inoculation 
on the whole, while not unsatisfactory, were by no means uniform 
and it could not be said that any one preparation was superior to the 
others. In Matabeleland the mortality reported was 933 head of cattle 
and in Victoria 145 head. Experience in the former of these districts 
seemed to point to the mortality being much heavier during the year 
in which the disease first makes its appearance, than in subsequent 
years. In 1916, the disease presented more the appearance of a 
contagious than a sporadic disease, and even old animals succumbed to 
it in a small percentage of cases, and animals died from the disease all 
the year round. Clinical experience tends to suggest that the disease 
in the first infected districts is becoming seasonal as it is in other 
countries, and it appears to occur to the greatest extent after the 
rains have fallen, i.e., in December and January after the first portion 
of the rainy season, and in June to September after the second and 
heavier portion of the rainfall. 

Anaplosmasis and piroplmmosie in cattle. This disease caused 
considerable mortality chiefly among pure-bred and grade animals and 
both diseases were generally more prevalent than during the previous 
year [see this Bulletin , 1920. Vol. 8. No. 2. p. 167]. 
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Anthrax. Four outbreaks occurred during the year the most 
serious being in the Shamva section of the Mazoe District where 102 
head of cattle died on 18 farms. All the cattle involved in these 
outbreaks were vaccinated, with most satisfactory results. 

Contagious Abortion in Cattle. Since this disease was first discovered 
by the Veterinary Bacteriologist in 1915 observations have shown 
that it is widespread throughout the Territory and in most cases its 
specific nature was not suspected by stock owners, either European 
or native. It is held that the measures carried out in dealing with an 
infected herd, viz., distribution (disposal) of all aborted foetuses, a 
course of inoculation with massive doses of a devitalised vaccine 
prepared at the Veterinary Laboratory, dipping, the removal of bulls 
from the herd for a period of from four to six months, and where 
possible the segregation of known aborters, appear to have given 
satisfactory results, judging from the fact that in many instances the 
calf crop during the following season was practically normal. 

Tuberculosis. The only case reported in the Territory during 
the year was that of an aged Sussex bull originally imported from 
England. At the Johannesburg Municipal Abbattoirs eight cases were 
detected at post mortem inspection of Rhodesian slaughtered cattle. 

Trypanosomiasis. A number of fatal cases occurred amongst 
cattle in the Melsetter, Hartley, and Wankie Districts. 

Myiasis in Cattle. This condition was first observed in the Salisbury 
and Mazoe Districts in 1918, since when it has been reported in practi¬ 
cally every district in the Territory. It is most prevalent during 
the summer months and in districts with a heavy rainfall but cases 
are not infrequently seen during winter [see this Bulletin, 1919, Vol. 7, 
No. 1, p. 20 —for Jack’s description of the larva]. The larva or maggot 
is commonly termed “ screw-worm ” on account of a fancied resem¬ 
blance it bears to a screw. The destruction of the maggots is a com¬ 
paratively simple matter provided the animal is cast and the wound or 
cavity thoroughly dressed. Volatile agents which penetrate thoroughly 
into the burrowings are best and of these carbon bisulphide has given 
the most satisfactory results. To prevent further infestation, the 
wounds and surrounding skin should be dressed with an emulsion of 
Stockholm tar containing a small quantity of iodoform in solution, 
and finally the application of dry wood ashes or lime. To reduce 
the fly crop as much as possible every maggot should be destroyed 
and all carcases buried deeply or burned. 

Export of Cattle. The export of cattle to Union markets was con¬ 
tinued during the year. In August the Union Government authorised 
the exportation of breeding cattle to the Northern Transvaal for 
restocking purposes. 

Horse sickness. The total number of deaths reported during the war 
was 89, mostly horses, but this does not represent the total mortality 
as many cases were undoubtedly not reported to the Department. 

No case of glanders.occurred, and no reactions to the mallein test, 
which was applied to all imported horses, mules, and donkeys. 

An outbreak of epizootic lymphangitis occurred amongst the 
mules at the Citrus Estate, Mazoe, in January, five animals being 
affected. These were destroyed, and precautions taken to prevent 
the further spread of infection. It is impossible to explain the re¬ 
appearance of this disease after over ten years freedom from it. 
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A schedule is attached showing the numbers of stock exported and 
imported. 

Report of the Veterinary Bacteriologist. 1,400 smears and bacterio¬ 
logical specimens were examined in the course of routine work in the 
Laboratory. East Coast fever was detected in 184 preparations, 
anthrax in 33, black-quarter in 81, trypanosomiasis in 18, and epizootic 
lymphangitis in one. 

Infectious abortion of cattle was detected by the application of 
the agglutination test in 30 out of 200 specimens of blood collected 
by the pipette method devised by Bevan. 4,700 massive doses of 
vaccine were issued and most favourable reports were received from 
the users of the vaccine. It is thought posable that the remarkable 
cessation of cases was largely due to the removal of the bull from 
the herd for a lengthy period, the well-defined calving and service 
season which rendered such a procedure feasible, the drying up of 
grasses and water pools during the winter months, the burning of the 
veldt and the systematic dipping of cattle in arsenic-containing 
solutions. 

Horse-sickness. Some experiments were carried out, but it is not 
claimed that any material progress in the existing knowledge regarding 
this costly disease of equines has been achieved. The application of 
the virus-vaccine method of inoculation gave fairly satisfactory results 
but the many problems associated with the cause, transmission, and 
cure of the disease still remain to be solved. During the years 1912- 
1919 220 police horses had been treated; of these 33 died under 
treatment. The number of inoculated horses exposed to natural 
infection was 472 and of these 19 died from the disease and 10 from 
other causes. Twenty-nine horses out of 35 exposed survived four 
seasons, 106 out of 133 survived three, 129 out of 156 survived two, 
and 173 out of 187 survived one season. It is fully recognised that 
the present system of inoculation, while successful as far as it goes, is 
by no means perfect and a considerable amount of investigation remains 
to be done in order to evolve a more suitable means of protection. The 
particular value of the inoculation lies in the proved resistance to 
horse-sickness of treated animals on exposure to natural infection. 
As early as 1908 it was realised that foals possess some slightly greater 
resistance to infection than older animals, although tins resistance 
was not sufficient to protect them against a full strength virus. In 
1916 practical use was made of this observation when vaccine was 
supplied to owners for the inoculation of yearling colts, with results 
which are stated to have proved very satisfactory during the following 
horse-sickness season. The issue was suspended in December, i.e., 
at the commencement of the season of natural infection. Reports 
concerning 135 cases show that death only occurred in seven horses. 

Ten out of 13 horses inoculated in 1919 reacted but six horses 
that had been inoculated during the previous year did not react to a 
second injection. A filly four months old, whose dam was known to 
have suffered from horse-sickness and recovered, yielded a well-marked 
thermal reaction and was visibly distressed for several days. 

4 4 Sweating sickness ” is the name given to a mysterious disease of 
cattle, principally calves and young stock. During the early months 
of the year the condition assumed rather serious proportions ; during 
the latter part of the year numerous cases were reported from all 
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parts of Mashonaland and the mortality was sometimes as high as 50 
per cent, of infected animals. The symptoms were high fever, con¬ 
gestion of the mucous membranes, mucoid discharges from the eyes, 
nostrils and external orifices and a ropy saliva from the mouth. The 
mucous membrane of the lips, tongue, and mouth was inflamed and 
frequently ulcerated. There were sometimes signs of abdominal pain; 
there was constipation and the animal urinated with difficulty. In 
the majority of cases the animal’s body was bathed in perspiration, 
hence the name “ sweating-sickness ” and this condition often persisted 
until death ; in cases that recovered it gave place to a painful hardness 
of the skin which becajne corrugated and cracked, often with an 
accumulation of waxy material and desquamated skin in the folds. 
In many cases on recovery the hair fell out leaving the animal bald ; 
frequently, large patches of skin were sloughed leaving a slowly 
healing wound. Post-mortem, there were no specific lesions ; the 
blood was dark and tarry, the mucous membranes dirty red and the 
organs congested or blood stained. The serous cavities sometimes 
contained a quantity of blood stained fluid. Microscopic examination 
of the blood revealed no specific organism and inoculation of blood 
from sick to healthy animals failed to transmit the disease. A disease 
which was very prevalent throughout Matabeleland at the same time 
of the year presented many of the above symptoms, with ulceration 
of the mucous membrane of the mouth ana swelling and cracking of 
the skin above the feet as a frequent sequel. The outbreaks seemed 
to have a fairly localized distribution. They were reported to occur 
after a period of dry weather during the hot rainy spells in January and 
February. 

Myiasis or “ Screw-worm.” This disease of cattle was very prevalent 
throughout the country during the year causing heavy losses to stock 
owners. The fly belongs to the genus Pycnosoma, closely resembling 
P. albicans, and deposits its eggs at or over any abrasion of the animal's 
surface and the larvae hatching from these eggs bore into the injured 
tissues by means of the spines surrounding their pigmented bodies. It 
is believed that the puncture caused by the “ striped-legged tick,”" 
Hyalomma aegyptium , was often the primary injury. The tick is one 
of the most difficult to eradicate by dipping and is still comparatively 
numerous on many of the farms where dipping has been practised for 
some time, but where the “ screw-worm ” disease has been more 
prevalent. The larvae after burrowing through the skin into the 
tissues, form large cavities which for some time are covered by an 
apparently sound integument. It is only when a large area of skin 
sloughs, leaving an enormous cavity filled with “ maggots,” pus, and 
putrid material, that the existence of the injury is realised. Owing 
to the long channels bored by the larvae it is very difficult to cleanse 
the wound properly. Such agents as carbon-bisulphide, petrol, 

i iaraffin, tar, etc. have been used as remedies, their principal value 
ying in their power to destroy the maggots. 

Distomiasis. Within recent years the infection of cattle and sheep 
with fluke has become alarmingly frequent. The treatment of cattle 
with extract of male fern has proved beneficial but the cost of this 
drug is somewhat prohibitive. The large percentage of natural 
recoveries is stated to be a remarkable feature of the disease as it 
occurs in Southern Rhodesia. 
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East Coast Fever. No research work was done on this disease but 
attention is drawn to certain circumstances (enumerated above) in 
connection with recent outbreaks which suggest that the regular 
dipping of infected cattle every three days in standard solutions of 
arsenic does lead to suppression of the disease. 

BlacJcquarter. Several preparations of so-called germ-free filtrates 
were used for vaccinating cattle. The first experiments were made 
with sheep to test the efficacy of these preparations and it would appear 
that one of the proprietary “ filtrates ” which had been extensively 
used failed to protect sheep, but a second test showed that it was more 
successful when given in doses larger than those recommended by the 
manufacturers. Another proprietary germ-free material is stated to 
have proved more successful. 

Bovine Redwater and Gad-Sickness. During the early part of the 
year a large number of cattle died from the diseases especially upon 
farms where systematic dipping had been practised for some years. 
Animals bom and running on such farms had grown up free from 
infection and had thus become susceptible to natural infection; also 
the cattle of these farms had been graded up by the introduction of 
imported stock. In order to protect cattle about 400 doses of virus- 
vaccine of low virulence were issued. Out of 25 clean animals thus 
inoculated 16 gave a redwater reaction, but all except one yielded a well 
marked anaplasmosis reaction. 

Some details are added concerning the inoculation camp and the 
inadequacy of the present laboratory buildings and equipments to 
deal with the work demanded of the Department. 
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International Congress of Comparative Pathology. 

We have received from Professor G. H. P. Nuttall, F.R.S., a leaflet 
giving information about the Second International Congress of Comparative 
Pathology, to be held in Rome, in April, 1921. Professor Nuttall has 
received a letter from the President of the Organisation Committee, 
Professor E. Perroncito, and the General Secretary, Professor Mario Levi 
Della Vida, in which he is asked to form, in Great Britain, a National 
Committee, and to furnish the name of experts who would draw up reporta 
on the subjects named below, as well as on other subjects of general interest. 

All the titles together with abstracts of the contents should reach the 
General Secretary, by Dec. 15th 1920. 

Correspondence should be addressed to the Secretaire G6n6ral du Comit4 
d’Organisation, 58, Via Palermo, Rome. 

Professor Nuttall adds that he is requested to send the names of those 
persons throughout the British Empire who may desire to aid in the work 
of the Congress. His address is Longfield, Madingley Road, Cambridge. 
The subscription has been fixed at 40 lira. 

The Provisional Programme (June 1920) is as follows:— 

(a) Influenza de l’homme et des animaux.—(b) Fifrvre aphteuse: 
nouvelles recherches.—(c) Cancer et sarcome. Les donn6es actuelles sur 
la question du cancer.—(d) Rage et vaccination Pasteurienne : r^sultats. 
—(e) Peste bovine ou des ruminants: nouvelles recherches.—(f) Peste 
des poules et les derniferes recherches sur les maladies des poules.— 
(g) Peste des abeilles.—(h) Cycle ^volutif du Dibothriocephalus lotus de 
l’homme et des animaux.—(i) Flasserie des vers-Asoie. (j) Cycle 
4volutif des ascarides.—(k) Cycle 6volutif des ankylostomes.—(})Les 
piroplasmoses.—(m) Questions relatives aux acares, et la gale de rhomme 
et des animaux.—(n) La regeneration des nerfs dans la pathologie 
experimentals, dans les maladies nerveuses et dans les lesions de guerre.— 
(o) Symbiose et parasitisme chez les v6g6taux.—(p) Tdnacit6 de vie des 
parasites animaux et v6g£taux.—(q) Diaspis pentagona et Prospartelio 
Berleseiy et insecticides.—(r) Questions relatives au Phylloxera ” 
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DISEASES DUE TO PROTOZOAN PARASITES. 

Serge jft? (Edm.), Donatien (A.) & LhIsritier (A.). Des 6talons 
gu6ris clinlquement de dourine peuvent rester des porteurs sains de 
• germes pathog&nes. [Stallions Clinically Recovered from Dour¬ 
ine may remain (apparently) Healthy Carriers of the Pathogenic 
Organisms.]— BuU. Soc. Path. Exot. 1920. July 7. Vol. 13. 
No. 7. pp. 515-518. 

During the course of the war a striking recrudescenoe of dourine 
occurred in Algeria, and the above workers from the Pasteur Institute 
of Algiers were called upon to undertake researches upon the methods 
of diagnosis and treatment of this disease. Affected stallions were 
handed over to the Institute by the military authorities, and, first of 
all, experiments were made in older to ascertain whether clinical 
recoveries could be confirmed by laboratory methods. 

Microscopic examination of the blood of affected or recovered animal a 
invariably showed no trypanosomes and thus recourse had to be had 
to the inoculation of large quantities of blood into a very susceptible 
animal such as the dog. A medium-sized dog would thus receive 
intraperitoneally about 200 c.c. of blood. 

Stallions were chosen which had shown dourine lesions and had then 
been treated with a suitable remedy (atoxyl and orpiment according 
to Monod’s method). After regaining apparently all the signs of 
complete health these animals were tested periodically over a period 
of three years by extracting from each about 400 c.c. of blood at a 
time and this was inoculated into two dogs. The blood of each dog 
was afterwards examined three times a week for at least a year. Data 
are given concerning four stallions and these are summarised as 
follows:— 

No. 1. During the month following upon complete clinical recovery 
its blood still infected two dogs. Subsequently 3 J litres of blood were 
inoculated, during three years, into 19 dogs, but no infection took place. 

No. 2. After a double treatment the animal seemed to have made a 
complete clinical recovery. Over a period of a year 8 dogs received 
(720) Wt.Pl/29. 700. 12.20. B.&F.Ltd. Gp.11/14. A 
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1£ litres of blood but were not affected. Fourteen months after the * 
apparent recovery 1 out of 2 dogs became infected with the blood. 
Subsequently over a period of 2 years, a total quantity of 2 litres 
failed to infect 10 dogs. 

No. 3. After treatment this animal seemed to present a complete 
recovery for a period of 2 years and was placed on active sendee with 
a cavalry regiment. 2,200 c.c. of blood taken during these 2 years did 
not infect 11 dogs. But, when tested again after this period of 
recovery the blood was found to be once more capable of infecting 
a dog. 

No. 4. After 3 years and 3 months of complete recovery, during 
which time 3,640 c.c. of blood failed to infect in all 19 dogs, the blood 
again become infective for 1 dog out of 2. 

It would therefore appear from these observations that horses 
cured completely of dourine from a clinical point of view, kept at active 
work and showing no trypanosomes in their blood even when tested 
by inoculation of several litres, suddenly again gave evidence of the 
presence of the organisms in their peripheral blood after intervals of 
14 months, 2 years, and 3 years and 3 months. 

A stallion that has been affected with dourine may thus remain a 
source of danger even when it has seemingly made a perfect clinical 
recovery. 

Consequently all stallions that have been affected with dourine ought 
to be excluded from service at the stud. If the animal is in low 
condition it ought to be slaughtered. If, as the result of a suitable 
treatment, it regains apparent good health it ought to be castrated and 
it then may be capable of doing active work. 

Seroent (Edm.), Donatien (A.) & Lh£ritier (A.). Du diagnostic 
experimental de la Dourine. [Experimental Diagnosis of 
Dourine.]— Bull. Soc. Path. Exot. 1920. July 7. Vol. 13. 
No. 7. pp. 518-520. 

Microscopic examination of the blood of horses affected with 
actively progressing dourine never revealed any trypanosomes. 
Microscopic examination of serous fluid from the characteristic plaques, 
from two typical cases, together with inoculation into mice and guinea- 
pigs likewise failed to show the organisms. The best method of 
demonstrating the organism is to inoculate large quantities of blood 
intraperitoneallv into the dog as mentioned in the preceding extract. 
It is estimated that Arab and Barb horses kept at the Algerian studs 
contain each about 20-25 litres of blood. If 400 c.c. is taken for 
inoculation, from 1 /50th to l/60th of the total blood capacity is used 
for the test. This method enabled the authors to detect persistent 
infection in horses that were apparently quite recovered (see above). 
On the other hand, even when used in such high doses blood inoculations 
in certain cases failed to enable them to isolate the trypanosome from 
horses that presented a characteristic and complete clinical picture of 
dourine. 

One stallion presented plaques and other characteristic lesions 
which indicated a relapse occurring over a year after the completion* 
of medicinal treatment. Its blood, however, showed no signs of being 
infective for dogs (34 litres inoculated into 19 dogs in all). A second 
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affected stallion failed to infect 2 dogs with 400 c.c. of blood at the 2nd 
month of the disease, i.e., during the acute stage when it presented 
plaques. However, a dog became infected with 160 c.c. at the 6th 
month. 

Two more stallions showed all the characteristic lesions of severe 
dourine, to which they both succumbed with typical symptoms in 
four months. The blood of one of these horses proved infective for 
a rabbit after the disease had been in progress one, month but it gave 
negative results when inoculated into dogs on the 2nd and 3rd months 
(with 800 c.c.). The blood of the 2nd horse was not infective for dogs 
on the 2nd and 4th months (700 c.c.). 

It would therefore appear that T. equiperdum is sometimes so rare 
in the general circulation of horses showing all the typical characters 
of very severe dourine—notably typical plaques—that an inoculation 
of susceptible animals with a quantity of blood equivalent to 1 /50th or 
l/60th of the total blood volume remains without result. The only 
results that are of any value for diagnostic purposes are, therefore, 
the positive ones when they are obtained. 

Sebgent (Edm. & Et.) & Donatien (A.). Infection explrimentale 
des dromadaires par le Trypanosoma berberum du debab. 
[Experimental Infection of Dromedaries with T. berberum, the 
Causal Organism of Debab.] — Bull. Soc. Path. Exot. 1920. 
July 7. Vol. 13. No. 7. pp. 521-525. 

An experimental study of debab in about 20 dromedaries was 
undertaken by the authors for a period of two years. The blood was 
examined, temperature taken daily, and the animals were submitted 
to no work but allowed to run free in a large paddock and well fed on 
straw and other fodder. (This sedentary mode of existence for the 
nomad and Sahara animals has the disadvantage, in the moist climate 
of Algeria, of facilitating greatly the development of mange, see p. 308.) 
The animals were first kept under observation for two months and 
then after they had been ascertained to be healthy they were 
inoculated subcutaneously with blood from a naturally infected 
dromedary. 

The period of incubation was from 2 to 5 days. The average 
temperature of a healthy dromedary is about 37°C. Subsequent to 
the inoculation it commences to rise after 2-5 days and reaches or 
exceeds 40°C. The first rise precedes the appearance of trypanosomes 
in the peripheral blood by a day or two. With great regularity and 
in all stages of the disease a febrile crisis between 38° and 40°C 
occurred when trypanosomes made their appearance. 

From the outset the trypanosomes made their appearance in large 
numbers in the blood. During the first days they might be regarded 
as “ very numerous,” i.e., as numerous as the red corpuscles or 
“ extremely numerous,” i.e., more numerous than the red corpuscles. 
It was exceptional to find on a slide trypanosomes that could be 
designated as “ extremely rare.” At all stages of the infection when 
the trypanosomes did appear in the peripheral blood they were in 
large number. When a superimposed affection (such as mange or 
pulmonary congestion) attacks a dromedary in which trypanosomiasis 
is latent the trypanosomes as the result of the lowering of the condition 
•(720) a 2 
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invade the peripheral blood. The frequency with which the organisms 
were present in this situation was as follows :—during the 1st month 
from 22-25 days out of 30, during the 2nd month 16-20 days out of 
30, during the 3rd month 10-15 days out of 31, 4th month 6-15 days 
out of 30, after the 4th month 2-4 days per month on an average 
(minimum 0, maximum 8 days). After 20 months the untreated 
survivors were still infected. 

With regard to symptoms there was no distinct clinical sign which 
could be regarded as characteristic of debab. The general effect 
of the infection was a progressive weakness accompanied by con¬ 
siderable emaciation. The only striking and constant symptom was 
that the females aborted or gave birth to dead young camels. These 
accidents, however, only occurred during the acute stage which 
covered the first few months of the infection. 

In a large proportion of these experimental cases the disease became, 
after passing through an acute stage, a latent infection which could 
not be detected 20 days out of 30 by means of the microscope, but 
could be demonstrated by the inoculation of large quantities of blood 
into susceptible animals such as dogs. During this stage the 
dromedary profits by a degree of relative immunity; it gains in 
condition and the females give birth to healthy young. Re-inoculation 
with the trypanosome only provokes a very slight febrile reaction and 
a very transient appearance of trypanosomes in the peripheral blood, 
and sometimes even no reaction whatever is produced. The transition 
into the chronic form is accelerated by the administration of 
certain curative agents. Two control dromedaries which were not 
treated had not fully attained this stage of latent infection with 
relative immunity after two years. 

In this series of dromedaries the mortality rate was extremely low, 
and only one fatality could be ascribed undeniably to the trypano¬ 
some. 

It is said by the natives that when the disease is contracted by the 
bites of tabanids it is nearly always fatal. However, in the conditions 
of experimental investigation referred to above trypanosomiasis was 
not sufficient in itself in the majority of cases to kill the dromedaries 
in spite of the extraordinary number of trypanosomes sometimes 
found by direct examination. The chief source of damage does not 
originate, it is stated, from the direct action of the trypanosomiasis 
but on account of its tendency to produce abortion and lowering of 
the general resistance of the body. Also, the proximity of infected 
dromedaries is a source of great danger for horses, mules, and donkeys; 
for, whilst in the case of the dromedary the disease may last many 
months and even end in recovery, in the equidae it only lasts a few 
weeks and always ends fatally. 

Sergent (Edm. & Et.) & Donatien (A.). Deuxidme note sur Ph6r6dit6 
de l’infection et de I’immunitd dans la trypanosomiase des 
dromadaires. —[Second Note on the Heredity of Infection and 
Immunity in Trypanosomiasis of Dromedaries].— Bull. Soc. Path. 
ExoU 1920. July 7. Vol. 13. No. 7. pp. 525-527. 

Two female dromedaries were inoculated experimentally with 
T . berberum on the 10th and 11th month of pregnancy. They gave 
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birth at full term (12 mouths) to dead young, the organs of which 
contained trypanosomes. 

Qne of these two dromedaries and another one belonging to the 
same lot and inoculated on the same day were treated successfully 
for trypanosomiasis. Attacks of fever and presence of parasites 
became more and more rare and then disappeared. They were served 
about four or five months afterwards and in due time gave birth to 
healthy young. At this moment the camels could be regarded as 
clinically recovered but they still showed a latent infection with 
trypanosomes. 

The blood of the young camels, however, was examined daily from 
the time of birth but showed no trypanosomes, and large quantities 
of blood were taken from them for test inoculations into dogs. The 
result was negative, indicating that the young bom from recovered 
but still infected mothers were not themselves infected with try¬ 
panosomes. 

It was then resolved to- see whether these two young had 
any degree of hereditary immunity. They were both inoculated 
with infected blood, one succumbed to the infection in three weeks 
and the other in seven days. Young dromedaries therefore born 
from recovered but still infected mothers had no immunity against 
debab. 

The authors conclude that during the acute phase of the disease the 
female dromedaries transmit the trypanosome to the foetus, which 
dies as the result of the infection. In the chronic phase of the disease 
characterised by a slight infection and a relative immunity the female 
dromedaries do not transmit to their progeny either their infection 
or their immunity. 


Leger (M.) & Tejera (E.). Contribution a l*6tude du Trypanosoma 
venezuelense Mesnil 1910. — Bull. Soc. Path. Exot. 1920. July 7. 
VoL 13. No. 7. pp. 576-688. With 2 tables. 

In 1905 Rangel (Raph.) showed that the outbreaks of disease 
known under the names of Peste boba and Desrengadera, which cause 
high mortality in Venezuela among equidae, were caused by a trypano¬ 
some, which he identified with T. equinum, the causal agent of mal de 
coder as. 

Mesnil in 1910 had sent to him blood smears from a horse by 
Rincones and he showed that the parasite was morphologically 
distinctly different from T. equinum. Although he recognised that 
it recalled the surra trypanosome, T. evansi, Mesnil ascribed it to a 
new species T. venezuelense. Darling at the same time described 
T. hippicum as the cause of murrina in the Panama Canal Zone. 
Recently Tejera undertook a further clinical study of the trypano¬ 
somiasis of Venezuelan equidae, and succeeded in infecting a certain 
number of other animals [see preceding number of this Bulletin, 
p. 175]. 

In the present paper the authors describe some further points with 
regard to the morphology of the trypanosome, its pathogenicity 
for experimental animals, and its drug resistance. From their 
observations and experiments they are led to believe that the disease 
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affecting Venezuelan horses is not surra. Yorke in fact had expressed 
the view that T. venezuelense was identical with T. evansi. The 
authors’ results lent confirmation to Mesnil’s view, and it would 
therefore appear that T. venezuelense rightly constitutes a species in 
itself. Morphologically it resembles T. evansi, but it ought not to be 
confused with this trypanosome. 

The authors’ conclusions are somewhat as follows :— 

T. venezuelense and T. evansi resemble each other morphologically 
but a careful comparative study shows that they are not identical 
The two trypanosomes do not set up in laboratory animals 
experimental diseases which present the same picture. 

The therapeutic action of various arsenical products and tartar 
emetic is not the same in the two kinds of infections. 

The two trypanosomes can be differentiated by means of cross- 
immunity tests applied after the administration of drugs. It appears, 
however, that the immunity set up by the surra organism is greater 
than that set up by T. venezuelense. This might be explained by the 
fact that the arsenical product employed, viz., the N. phenylglycylamide 
of arsenious acid, has evidently a stronger therapeutic action upon 
T. evansi than it has upon T. venezuelense. 

The serum of a guinea-pig infected with T. venezuelense withdrawn 
during the period of crisis was found to have a rapid and pronounced 
trypanolytic. action upon T. venezuelense, but none whatever upon the 
parasites of surra or of nagana. 


de Kock (Gilles van de Waal). Drug Treatment in Nuttalliosis.— 

Union of South Africa, Dept, of Agriculture, 7th & 8th Repts. of 
the Director of Veterinary Research. 1918. Apr. pp. 637-675. 
With 32 tables. 

No satisfactory method appears hitherto to have been devised for 
the treatment of piroplasmosis, or biliary fever, in equines due to the 
piroplasin Nuttallia equi. Treatment has been more or less empirical. 
It would seem that trypan blue is the drug which has been most 
frequently employed, and the results claimed to have been obtained 
with it have varied greatly. In South Africa biliary fever appears to 
be caused most frequently by Nuttallia equi, and in fact piroplasinjsis 
due to the other type of parasite Piroplasma (or Babesia) caballi has 
only recently been demonstrated microscopically in the blood of a few 
horses, which were suffering from what appeared to be a mild form of 
the .first-named disease. Smears showed distinctly rare paired pear- 
shaped piroplasms in the blood, similar to those commonly observed 
in bovine redwater and they were only present in the blood for a few 
days. Clinically these animals showed only very slight febrile 
symptoms. 

In the researches described in this paper drug treatment was 
employed only on the type caused by Nuttallia parasites. The 
following were the drugs employed :— 

(A) Inorganic salts.—(1) Sodium chloride ; (2) ammonium chloride ; 
(3) calcium chloride. 

(B) Organic arsenicals.—(1) Arrhenal; (2) arsenophenylglycine ; 

(3) salvarsan. 
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(C) Dye stuffs.—(1) Fuchsin ; (2) gentian violet; (3) novoflavin ; 
(4) trypan red ; (5) methylene blue ; (6) trypan blue ; (7) brilliant 
green ; (8) malachite green ; (9) crystal violet. 

(D) Other drugs and preparations.—(1) Iodine; (2) formalin; 

(3) nucleinic acid; (4) quinine hydrobromide; (5) electrargol; 

(6) camphor; (7) turpentine; (8) thymol; (9) creosote. 

In many tests several of these drugs were used upon the same animal 
and were injected either simultaneously or at varying intervals of 
time. The horses employed were, (1) naturally affected horses, i.e., 
horses which had not been inoculated experimentally previously; 
(2) horses that had become affected with biliary fever during or after 
immunisation against horse sickness; (3) horses which had become' 
affected after hyper- immunisation against horse sickness, a process 
in which the animals received by transfusion large quantities (about 
10 litres) of virulent horse sickness blood. 

Cases were usually detected when they occurred on account of a 
rise in the daily temperature, which was taken as a routine procedure 
twice daily in the Laboratory.' Affected animals could therefore 
hardly escape observation for more than 24 hours. In all cases where 
biliary fever was suspected a microscopical examination was made 
almost immediately so that they were treated as soon as possible. 
No cases were treated unless N. equi was first demonstrated in the 
blood. This is regarded as of fundamental importance inasmuch as 
biliary fever often resembles some forms of equine infectious anaemia. 
The severity of the cases met with varied greatly. In some the onset 
of the disease was so sudden that, haemoglobinuria was the first 
symptom to attract attention. This often happened while an animal 
was passing through a horse-sickness reaction during the process of 
immunisation. Severe cases were also brought in from farms for 
treatment, and some of these animals had probably been ill for a few 
days before the symptoms had become alarming. In other cases the 
disease was less rapid in its onset and became more acute on subsequent 
days. Some cases were so mild that very few manifest symptoms were 
seen. 

After injection of the drug the animals were usually kept under 
close observation and blood smears examined at intervals in order 
to ascertain the progress of the disease. The injection was repeated 
as soon as it was found that the first one had no appreciable effect, or 
the first drug was substituted by other drugs, and in some cases more 
than two drugs were used. The animals were always kept in well- 
ventilated places and specially dieted. Symptoms such as anaemia and 
collapse were treated with intravenous injections of saline solutions, 
defibrinated blood, or injections of caffein, strychnine, camphor oil, 
strophantin, and other stimulants, The usual doses of the various drugs 
were employed but the safe and maximum dose that could be employed 
with impunity was often first of all determined on normal horses. 
It frequently resulted that much larger quantities of the drug 
could be given than had been prescribed by other investigators; 
for example, with quinine acid-hydrobromide about 10 times 
the dose employed by Williams (A. J.), 1914, in India, could be 
given. The following composite table summarises the results 
obtained. 
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Table. 


REMARKS. 


Died following day. 


1 died in 6 days, and 1 in 5 days from sequelae. 

Died in 6 days. Ammon, chloride in conjunction with these drugs either by drenching 
20 gm.) or subcut. (8 gm.) seems to have had no effect in these 3 cases. 

At first Calcium Chloride seemed to give good results, but subsequently this drug even 
\n conjunction with others did not have the desired effect. The doses ranged from 10-20 grams 
dissolved in fairly large quantities of water, and injected intrajugularly. In the majority 
fairly acute symptoms of shock were observed directly after injection or infusion. In one 
case it was fatal. The chief symptoms of shock were more or less as follows ; the animal 
commences to shiver, which quickly spreads over the whole body, followed by uneasiness, 
moving from side to side, snorting, blowing the nose and an anxious facial expression. These 
symptoms usually last several minutes, followed by some depression afterwards. It might 
be pointed out here that in the majority of cases treated with Calcium Chloride, and also 
in tlie case of a few other drugs, the parasites after treatment assume contracted forms, which 
eventually may become a rounded structureless mass of chromatin (like Anaplasma). In one 
case secondary Anaemia followed, which was most probably due to the injection of the 
Methylene Blue, but this will be more fully discussed later on. 

Doses utilised were 6-10 grams dissolved in 600-1,000 c.c. of physiological water, and in¬ 
jected intrajugularly. In some cases slight symptoms of shock were also observed. In two 
cases there was secondary anaemia as a result of the Methylene Blue. 


Doses ranged from 6 to 22 grams dissolved in a couple of litres of normal saline and 
injected intrajugularly. Sometimes the injection was repeated. In some cases it was used 
with other drugs as an haematinic. Some of the cases were complicated with Horse-sickness, 
as a result of immunisation, followed by a high fever, but in which symptoms of Nuttalliosis 
appeared to be fairly mild. Again cases occurred with Secondary Anaemia as a result of the 
injection of Methylene Blue. 


9 and 10 gm. respectively were injected subcut. Both the cases which were injected 
appeared to be fairly mild. This treatment needs to be repeated as soon as more salvarsan 
can be obtained. The horse which died of shock received 10 gm. intraven. 

Died in 3 days. 1 gramme intraven. on 1st and 2nd .days. 


Died in 3 days. 3} grammes intravenously. 

150 c.c. of 3 per cent, and 2 per cent. Trypan red injected subcutaneously respectively. 


Methylene Blue in large doses (6 grammes) intrajugularly seems to have good parasiticidal 
effects on NuUallia equi, but it produces secondary anaemia, resulting in death in many cases. 
That this drug has this latter effect was shown in controls, and in subsequent experiments, 
the whole of which will be discussed in another paper [see p. 351]. Smaller doses were tried 
without success. 
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Table— contd. 


REMARKS. 


Solutions of 1 per cent, and 2 per cent, were utilised, and in some cases subcutaneously but 
n the majority intrajugularly. Doses ranged from 100 c.c. to 400 c.c. and in one case the 
njection was repeated as many as four times. There were several cases complicated with 
Borse-sickness as the result of immunisation. The cases of shock which proved to be fatal 
arere due to the other drugs used in conjunction with the Trypan Blue. 


These three drugs, Brilliant Green, Malachite Green, and Crystal Violet, might be con¬ 
sidered together. * Control horses were first treated to ascertain the safe dose intrajugularly. 
It was found .that 100 c.c. of a 1 per cent, solution, either of Malachite Green or Crystal 
Violet, could be utilised, but in the case of Brilliant Green this dose produced moderately acute 
symptoms of an intoxication, such as slight colic, sweating, salivation, etc. The dose for the 
latter was accordingly reduced to 100 c.c. of 4 per cent, solution. These three drugs when 
pooled and injected into one case of Biliary Fever caused acute symptoms of shock and 
death. When this was subsequently controlled in a normal horse, acute symptoms of an 
intoxication followed the injection. 

Died in 2 days. 1st day 3 grams, iod. intraven. 2nd day 5 c.c. formalin intraven. 


Either Quinine Hydrobromide or Quinine Bi-Hydrobromide was used intrajugularly in 
doses ranging from 5-10 grams dissolved in 500 c.c.—1,000 c.c. normal saline. In some the 
dose was repeated as many ns three times. On account of the alarming symptoms of shock 
resulting in the death of a few animals, the dose was fixed at 5 grams. The symptoms of shock 
as described by Williams (see above) correspond, but such symptoms are not only confined 
to horses with high temperatures, but also occurred in normal horses. 

From the table it would appear that fairly good results were obtained with this Quinine 
Salt, but it must be remembered that 10 of the 12 cases treated were fairly mild, and that 
the two acute cases died in spite of treatment. One animal died as the result of Pernicious 
Anaemia and Secondary Fever duo to the Methylene Blue. 

Fatal case 5 c.c. at once and 5 c.c. 5 minutes later on 1st day, 5 c.c. again on 2nd, 3rd, and 
4th day. Died on 5th day. Recovered case 5 c.c. 1st day and on 2nd day ; fever fairly acute 
but normal again on 6th day. 

5 c.c. camphor sol. 4 - 20 c.c. alcohol in 1 litre water intraven. 1st day, ditto 2nd day. 
Although parasites frequent symptoms not acute. 


1st day 10 c.c. camphor sol. + 80 c.c. alcohol in 1 litre water intraven. 2nd day 5 c.c. 
creosote - 40 c.c. alcohol in 1 litre of water. 3rd day 5 c.c. thymol 4- 40 c.c. alcohol in 1 litre 
of water intraven. 4th day 5 c.c. turpentine 4 - 40 c.c. alcohol in 1 litre water intraven. 
Fairly acute case with haemoglobinuria. On the 5th day there was steady decrease in temp, 
and pulse. On 7th day temp, normal but still symptoms of anaemia. Camphor, turpentine, 
thymol and creosote were also used. These substances were dissolved in hot alcoholic 
solution, and infused at blood heat. A number of control horses were first subjected to the 
intrajugular injection of 1 litre alcoholic solution of different strengths to ascertain what con¬ 
centration of alcohol could be injected with impunity. It was found that one litre of a 
JO per cent. sol. was quite safe, whereas 1 litre of a 50 per cent. sol. caused shock, but with 
recovery, and 1 litre of a 75 per cent, solution, shock and death. In the cc.se of camphor, turpen¬ 
tine, thymol, and creosote a dose of 5 c.c. was first tried on a numl»er of control horses, 
and this was gradually increased until the drug tested produced symptoms of an intoxication. 
From this a safe dose was determined. 
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Before assessing the relative value of the different drugs utilised 
de Kock mentions an all important factor relevant to this point, viz., 
that many mild cases of biliary fever, naturally occurring or otherwise, 
do recover completely without the interference of any medicinal 
treatment. Such recoveries even took place where parasites were 
present in somewhat considerable numbers in the blood smears ; 
therefore it could hardly be considered a fair test of the drug when treat¬ 
ment was undertaken in cases showing slight symptoms and where the 
number of parasites remained rare throughout the whole course of 
the- disease. Much of the value of any particular drug tested would 
depend upon the severity of the case, the number of parasites present 
in the blood smears, the progress of the disease, and the disappearance 
of the parasites after treatment. 

The author maintains from his experience that all the drugs 
employed, in more than 100 cases, tabulated above, gave unsatisfactory 
results, with one exception, viz., methylene blue. Even this drug had 
eventually to be discontinued on account of a secondary anaemia 
which it produced, often with fatal results. [See p. 351.] 

Further he concludes that the divergent opinions of different 
investigators as to the success of certain drugs might be explained in 
one or other of the following ways :—(a) Cases of biliary fever in South 
Africa might easily have been mistaken for certain forms of infectious 
anaemia, and in such cases the drugs might appear to have produced 
distinctly beneficial effects. For, it is known that many cases of 
infectious anaemia during the periods of remission show symptoms like 
those of biliary fever and without any treatment either recover 
completely or subsequently show further remissions and symptoms 
which usually become less severe and less noticeable, (b) There may 
be different strains of Nuttallia, some of which are less virulent than 
others and therefore less resistant to some of these drugs. [But it 
has been proved that the drug resistance and virulence of certain 
protozoan parasites are not directly related (see, for example, this 
Bulletin, 1918, Vol. 6, No. 2, p. 67).;—Ed.] (c) In South Africa very 
likely P. caballi infection has been treated instead of the more virulent 
Nuttallia type. 

In the meantime it is suggested that quinine hydrobromide should 
be used for mild cases of Nuttallia infection as soon as they are 
detected and that further experiments with other drugs ought to be 
carried out on the more severe cases. 

Union of South Africa. Report from the Select Committee on the 
Spread of East Coast Fever In the Union, together with the 
Proceedings of the Committee, Minutes of Evidence, and Appendix. 

1920. July 15. xvi-152 pp. f’cap. 

A Select Committee was appointed by the Senate of the Union 
Parliament on the 26th May 1920 “ to enquire into and report upon the 
unabated spread of East Coast fever in the Union and especially to 
consider what remedies, and their application, will best cope effectually 
with the great loss to the farmers of the Union caused by the continued 
sporadic outbreaks of this disease.” 

Evidence was obtained from a large number of farmers, professional 
men, and officials who had been in close contact with East Coast fever 
for a number of years. 
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It appears that some 18 years ago East Coast fever was introduced 
from Portuguese East Africa, through Rhodesia, into what is now the 
Union. Crossing the Limpopo, it first broke out in the District of 
Zoutpansberg. At that time nothing was known with regard to the 
nature of the disease and its devastating effects quickly spread south¬ 
wards. 

The prevalence of the disease in the Union and the adjoining Native 
Territories has cost the country, and the cattle farmers especially, 
millions of pounds. The Committee are now of the opinion that it will 
be far better to incur increased expenditure for a shorter period than 
to allow the scourge to continue any longer merely for the temporary 
advantage of economy. Given the necessary expenditure of public 
funds and the intelligent and adequate administration of the existing 
regulations it is considered possible to stamp out the disease in two 
years. 

With regard to the remedial measures adopted in the past the Trans¬ 
vaal Crown Colony Government originally attempted to stop the 
disease by fencing off large areas of land, but as there was no organised 
check on the movement of stock the disease spread unhindered. When 
it was realised that fencing was not effective the Government resorted 
to the expedient of killing off herds, large and small, whenever there 
was an outbreak. The result of this was that the northern districts 
of the Transvaal became almost denuded of cattle. However, when 
the outlook was very black, an enterprising farmer, the Honourable 
Joseph Baynes, of Natal, proved the efficacy of dipping and hand¬ 
dressing of cattle to destroy ticks. Later, Watkins-Pitchford 
further investigated this question and proved that the only practicable 
remedy for the disease lay in the systematic dipping of cattle at short 
intervals in a solution that would kill the tick. This view was then 
corroborated by Theiler’s work at the Government Laboratory, and 
since that time the disease has been checked in a measure by the 
action of the more intelligent farmers who have erected dipping tanks, 
and thereby saved their herds. 

Recently a great measure of success has been obtained in eradicating 
the disease from Swaziland and the Transkeian, Territories. In 
Swaziland the Principal Veterinary Officer [Elder W. A.] has, through 
the co-operation of farmers and others, succeeded in stamping out 
the disease in the short space of two years. 

The evidence showed that the administration and the carrying out 
of East Coast fever regulations leave much to be desired, and it is 
difficult to determine whether this is caused by want of interest in the 
subject, by fear of offending those farmers who have no faith in 
dipping, or by want of funds to carry out the regulations. However, 
the fact remains that in many areas the disease has been allowed to 
spread unchecked. This serious state of affairs shows culpable 
inefficiency in the Public Service and also largely want of co-operation 
between officials and the farming community. 

Attention is drawn to the necessity of instituting an active educa¬ 
tional propaganda The evidence, it is stated, furnished overwhelming 
proof of the efficacy of dipping and hand dressing as recommended by 
Watkins-Pitchford. The eradication of the disease by this method 
requires, however, thorough administration in the application of the 
regulations. The present method of forwarding blood smears for 
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examination could be much improved upon, for a speedy diagnosis is 
invaluable. The present loose manner which seems to prevail in the 
issue of permits, with consequent inability to trace movements of 
cattle, accounts for the majority of the sporadic outbreaks. While 
admitting the usefulness of fencing of farms the Committee is of 
opinion that taking into consideration the immense area infected, in the 
Transvaal especially, it would be ruinous to farmers to enforce com¬ 
pulsory fencing, and such a course should be resorted to in extreme 
cases only. 

In order to prevent the further ravages of the disease the Committee 
makes the following recommendations to the Government:— 

“ (a). Establishing a separate section in the Agricultural Department 
for the special and express purpose of combating with and preventing the 
outbreak of East Coast Fever, and appointing a capable, energetic and firm 
official with wide experience of the disease as the head of such Section, who 
shall be responsible directly to the Minister for the carrying out of the 
Regulations. 

“ (b). Placing the local administration of the tick fever regulations in the 
hands of the Resident Magistrate of the District. 

“ (c). Making the local Veterinary Officer advisory to the Magistrate 
(thereby relieving him as far as possible from administrative office work) 
and providing him with motor transport to get into closer touch with 
farmers, and not only to perform the proper functions of his office in tender¬ 
ing advice, but also to check the field administration of the Magistrate. 

44 (d). Selecting as inspectors and cattle guards men of intelligence who 
shall be trained in the duties pertaining to the eradication of East Coast 
Fever and particularly to the methods for securing the efficiency of dipping 
tanks, with special instructions to scrutinize carefully all cattle within 
the areas and ensure that they are properly dipped. Such officials should 
be sworn in as policemen and be subject to the Police Regulations. Incen¬ 
tives, in the way of promotion, should also be held out to them as a reward 
for vigilance and zeal in the execution of their duties. 

“ (e). Making compulsory the building of dipping tanks in areas liable to 
East Coast Fever (not only on private farms, but also on Crown lands and 
native locations), and in that connection giving the greatest encouragement 

E ossible in the erection of such tanks, by means of advances through the 
and Bank under the existing law, and also by assisting farmers to secure 
materials for building the tanks at the cheajiest rates. 

44 (f). Having all dipping tanks inspected and tested regularly at least 
once a month, and giving greater facilities for the testing of the liquid in 
such tanks. 

44 (g). Taking immediate steps in order that isometers, which are now 
almost unprocurable, be placed within the reach of every cattle farmer 
at cost price. 

44 (h). Providing every District Veterinary Officer with a microscope in 
order that he may quickly investigate and report upon the bloodsmears 
sent to him. 

44 (i). Instituting a regular system of analysis of dipping materials offered 
for sale, the vendor to be under special licence and his wares to be subject 
to analysis by the Department at all times for strength and solubility, and 
that in regard thereto the Adulteration Act be strictly enforced. 

44 (j). Setting on foot an extensive East Coast Fever propaganda. 

44 (k). Instituting a complete and effective check upon the movement of 
cattle in and around infected and suspected areas by insisting :— 

44 (i). That permits shall only be issued by the Magistrate of the District, 
who may, however, for the convenience of the public, depute 
trustworthy and responsible officials entrusted with the carrying 
out of the East Coast Fever Regulations to issue movement 
permits in his name, and that such officials be made readily 
accessible by the public immediately when required, their names 
to be published in a local paper as well as posted up at prominent 
centres in the district. 
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“ (ii). That it shall be wholly illegal to grant a permit for the movement 
of cattle out of or through an infected or suspected area, and that 
all cattle found under such illegal movement shall he instantly 
destroyed and the offender prosecuted. 

“ (iii). That a proper register of cattle movements under permit shall 
be kept and a copy thereof sent monthly to the head of the East 
Coast Fever Department, who shall closely scrutinize it. 

“ (1). Importing fencing material and placing it at the disposal of farmers 
at cost price. 

“ (m). Discontinuing the practice of killing off cattle as being ruinous 
and unnecessary.” 

Laveran (A.) & Franchini (6.). Infections exptoimentales de chiens 
et de cobayes 4 l’aide de cultures d’Herpetotnonas d’Insectes. 

[Experimental Infection of Dogs and Guinea-pigs by means of 
Cultures of Insect Herpetomonads.]— Bull. Soc. Path. Exot. 1920. 
July 7. Vol. 13. No. 7. pp. 569-576. With 1 fig. 

In previous papers the authors demonstrated that it is possible 
to produce serious and even fatal infections in white mice by inoculating 
them with flagellate protozoa from various insects [see this Bulletin, 
1920. Vol. 8. No. 1. p. 17.]. 

In this paper a summary is given of a number of experiments of 
the same land performed upon dogs and guinea-pigs. 

Dogs. Experiments were undertaken on two dogs which were 
inoculated with cultures of Herpetomonas phlebotomi (i.e., the flagellate 
from the sand fly). 

In one of these dogs, that had been inoculated in three different 
places under the skin of the outside of the right thigh, boils appeared 
at the points of inoculation. These boils bore a great resemblance to 
oriental boil and they showed no tendency to suppurate. Material 
was taken from these boils or buttons by puncturing several times, and 
free-lying and intracellular parasites were seen which bore the greatest 
resemblance to Leishmania tropica. 

The boils developed eight days after the inoculation and lasted 
54 days. After recovery the dog was re-inoculated with cultures of 
the same species of flagellate but the result of this inoculation remained 
negative. It would therefore appear that the dog had acquired an 
immunity against the organism. 

On no occasion were parasites found in the circulating blood of the 
dog and the infection thus remained localised. The second dog 
inoculated was a very young one, and the injection was made on the 
outside of the thighs using a virus of the same kind as was used for 
infecting the above dog. In this case a generalised infection was 
produced without local lesions, a result attributable undoubtedly to 
the fact that this dog was more sensitive to the virus on account of 
its being much younger than the first dog. No change whatever was 
produced at the points of inoculation and material obtained by 
puncture of these points only once disclosed a Leishmania-like parasite. 
On the other hand, parasites were seen in the peripheral blood on several 
occasions, and three months after the original inoculation the dog 
showed symptoms of illness, viz., wasting, anaemia, general weakness, 
and unsteady gait. The dog was killed in very poor condition and on 
post mortem examination it was found that the fiver, spleen, and bone 
marrow contained lesions very similar to those of kala-azar. There 
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were present, however, elongated elements resembling Herpetomonas 
in appearance, but devoid of flagella; these were nevertheless rare 
in comparison with the Leishmania-like parasites. 

Guinea-pigs. Three guinea-pigs were inoculated with cultures of 
H. ctenocephali (the flagellate of the dog flea), three more with a variety 
of this parasite described by Chatton [see this Bulletin 1919, Vol. 7, 
No. 3, p. 151], and three more with cultures of H. pMebotomi. 
Out of these nine guinea-pigs eight were inoculated, intraperitoneally 
and the remaining one was inoculated into one of the testicles. 

Of the eight inoculated intraperitoneally one only died, viz., a very 
young guinea-pig weighing 80 grammes, and therefore less resistant to 
the infection than an adult guinea-pig. This young animal was 
inoculated twice at three days’ interval with large doses of H. cteno¬ 
cephali. Leishmania-like parasites were observed in its blood during 
life, and, after death, in the peritoneal exudate, liver, spleen, and bone 
marrow. 

The seven other guinea-pigs inoculated intraperitoneally showed 
a mild form of infection and they were killed in apparent good 
health in from 44 to 113 days after inoculation, and it was found that 
they were still almost all infected. The three viruses employed had 
produced identical results. The infection was not manifested as a 
rule by any symptom. It was only revealed by histological examina¬ 
tion of the blood. Leishmania-like parasites appeared in the blood 
in from 2 to 6 days after intraperitoneal inoculation. They were very 
rare at first but increased in number after a few days. They 
subsequently disappeared from the peripheral circulation but their 
presence was still found for a fairly long time in the viscera. On 
post-mortem examination a slight increase in size of the spleen was 
often found, and the peritoneum, which was sometimes congested, 
contained a small quantity of turbid serous fluid, which contained 
Leishmania-like parasites in varying numbers. The parasites were 
also visible in most cases in stained smears made from the liver, spleen, 
and bone marrow. Usually it was in the spleen that they were least 
rare. Alongside the Leishmania-like parasites which preponderated 
and were sometimes free-lying and sometimes intra-corpuscular 
there were often found elongated parasites with nuclei and centrosomes, 
recalling Herpetomonas in shape, but without flagella. 

A mouse inoculated with peritoneal exudate from one of the guinea- 
pigs became infected and rapidly succumbed. 

The guinea-pig which was inoculated into the testicle received a 
quantity of culture made from Chatton’s variety of the dog flea 
flagellate. A localised infection was produced limited to the inoculated 
testicle but no indication of generalised infection was noticed to take 
place ; examination of peripheral blood always gave negative results. 
The guinea-pig was killed 117 days after inoculation and its inoculated 
testicle was then completely atrophied. It is remarked that Leish- 
mania inoculated in the form of culture or otherwise into the testicles 
or into the peritoneum of mice gave rise frequently to lesions in the 
testicle leading to atrophy of these organs. Thus we have still 
further analogy between the lesions produced by these parasites and 
those which are seen to occur as the result of infection provoked by 
means of Herpetomonas. 
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Marullaz (M). Sur Involution do Sarcocystis muris. [The Life Cycle 
. of Sarcocystis muris.']—Ann Inst. Pasteur. 1920. Aug. Vol. 34. 
No. 8. pp. 547-552. With 31 text-figs. 

A considerable amount of information upon the development of 
S. muris in the intestine has been recently contributed by Smith 
(Theobald) 1901. N£gre (L.) 1907, 1910 and 1918, and Crawley 
(H.) 1914 and 1916. The manner in which the parasite develops 
after it has penetrated into the intestine of the infected animal still 
remains to be elucidated. NI:gre claims that the parasite undergoes 
cyst formation and that the cysts are passed out of the body with the 
excreta and are then capable of carrying on the infection into healthy 
animals. Crawley believed that he had demonstrated the existence 
of macrogametes, microgametes, and fertilisation within the cells of 
the intestinal villi [see this Bulletin , 1916. Vol. 4. No. 4. p. 148.] 
Erdmann (1910, 1914) observed an amoeboid form of the parasite 
which penetrated into the lymphatic spaces of the intestine in the 
new host, then passed into the adipose tissue of the body and reached 
the muscles in the form of small binucleated elements ; the number of 
nuclei multiplied rapidly until ultimately the so-called Miescher’s 
tubes were formed. ' 

In the adult stage S. muris has the appearance of whitish threads 
which may measure up to 2 cm. long and are disposed lengthways among 
the muscle fibres. The filaments are divided up into small elements 
from 1 to 2 mm. long by 0‘25 mm. broad with rounded extremities. 
These structures, which the author designates as typical tubes, are made 
up of a structureless cuticle from which run fine partitions into the 
lumen of the tube. In the compartments enclosed by these partitions 
are found a large number of spores varying in shape and size. Some 
are rounded and 4-5 microns in diameter, others are elongated or 
crescent-shaped and measure on an average 10-11 microns by 5-6 
microns. Large binucleated oval or regularly crescentic forms 
measuring up to 16 microns long by 9 microns broad are also found. 
In the case of a long-standing infection all the striped muscle tissues are 
invaded by the parasite. On the other hand the parasite was never 
found by the author in the heart muscle. 

When infected muscle has been fed to clean mice one can find 
the spores in the epithelial cells of the small intestine in If hours and 
the spores take the form of oval-shaped elements lodged in the upper 
part of the cell. The cytoplasm stains very slightly rose-coloured 
when stained by haematoxylin-eosin and no metachromatic granules 
are seen ; the nucleus is centrally placed and is distinctly granular 
in structure. The host cell at this stage does not seem to undergo any 
change apart from an increase in size due to the presence of the parasite. 
Usually after a short time, however, the nucleus of the epithelial cell 
loses its elongated form, becomes rounded, and is pushed towards the 
basal membrane whilst at the same time it undergoes pyknosis, but 
the cytoplasm presents no appreciable reaction when stained by the 
usual methods. 

From the second hour onwards the spore commences to develop, it 
becomes rounded in shape and its cytoplasm, although it remains 
clear, seems to diminish in size, its nucleus loses its granular structure 
and the chromatin becomes arranged in the form of small rods with a 
(720) 
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radial arrangement. This indicates commencing mitosis and it is 
further manifested by the formation of polar bundles which ultimately 
become separated completely towards about the 4th hour after the 
ingestion of the parasite. It is rare to see the cytoplasm undergo 
division subsequently to the nucleus in these intracellular bodies. 
Nevertheless one may often see within the lumen of the intestine 
sarcosporidia that are free or included within the desquamated 
epithelial cells and they are binucleated and similar in appearance to 
those observed in the covering of the villi. In the intestinal lumen 
one may also see sarcosporidia that are crescentic in form and have a 
single nucleus similar in appearance in every respect to the large forms 
found in the muscles. These forms are-produced by the division of 
the above binucleated forms. These elements are not identical with 
those which were used for infecting the animal for it is towards the 10th 
day after the experimental feeding that they become most numerous. 

Although the sarcosporidia that remained within the epithelial cells 
presented all the stages of mitosis others were seen which, after the 
commencement of this process, in the diaster stage, left the host cell 
and penetrated within the lymphatic spaces of the tissue underhung 
the villi. These sarcosporidia are of normal size each with a nucleus 
which is gourd-like in shape and composed of two rounded masses, 
homogeneous in structure and thus probably indicating a cessation 
of mitosis. These elements were observed to penetrate within the 
lymphatic spaces in from the 24th hour after infection and no change 
in their appearance was noticed to occur up to the point when they had 
reached within the muscular coat of the intestine. 

The small size of the mesenteric lymphatics and glands in the mouse 
unfortunately made it impracticable to examine preparations from 
these tissues, but further development was traced by examination of 
the liver. In this organ the parasites were found from the 11th day 
onwards in the form of small oval elements measuring 4 by 3 microns 
with a homogeneous cytoplasm which stained clear blue with Ciemsa 
and contained a rounded rod-shaped karyosome which was excer.trallv 
placed. These organisms were either free-lying or included within 
the hepatic cells. They were also found in the spleen but here they 
they were less numerous and always extra-cellular. 

Examination of the muscle tissue disclosed the presence of structures 
analogous to those found in the liver between the 44th and 55th day 
after the original feeding. There were other forms with the same 
cytological peculiarities, but a little more elongated or crescentic 
in form. These parasites were either found within the muscle fibres 
or about to penetrate into them. Besides these forms with a single 
nucleus there were others which were more rounded in shape and 
possessed two karyosomes which were clearly separated from each 
other, indicating that a process of division had commenced. In 
addition a round intramuscular element was observed 5 micrcns in 
diameter and enclosing 8 similar bodies disposed in rosette-shaped 
fashion within an amorphous and unstained substance. Each of t hese 
small bodies was composed of a homogeneous protoplasmic mass 
containing a ball of chromatin. 

In considering the above observations the author concludes that it 
is reasonable to admit that a large number of the free-lying sarcosporidia 
in the intestine are expelled with the faeces, and may thus serve to 
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propagate the infection among mice living together with the experi¬ 
mental animal. Cysts analogous to those described by NI:gre were 
not observed but it is possible that the spores thus evacuated represent 
a resistant stage. 

With regard to the remaining sarcosporidia which travel into the 
lymphatic spaces of the intestine, then through the viscera (liver and 
spleen), and then reach the muscle tissue where they multiply and form 
daughter spores it is admissible that they represent the initial stages 
in the formation of a Miescher’s tube. 

In all, 65 mice were examined between the first hour and the 127th 
day after experimental infection, but nothing was seen to suggest 
fertilisation of the spores included in the intestinal cells as pictured 
by Crawley. 

As has happened with other investigators numerous attempts to 
infect animals by intraperitoneal and intramuscular inoculations failed 
completely. 

Walker (James). Some Observations in Connection with the Occur¬ 
rence of “ Sarcosporidia ” in the Skeletal Muscles of Sheep and 
Horses in South Africa. —Union of South Africa, Dept, of Agri¬ 
culture, 7th <& 8th Repts. of the Director of Agriculture. 1918. 
April, pp. 397—424. 

Sarcosporidia have been described in almost all countries and in 
almost all the domesticated animals and certain authors have attributed 
to them a pathological signifiance (notably McGowan as regards scrapie 
in sheep, and Watson, certain cases of lameness in horses). Under 
Theiler’s direction Walker carried out the series of examinations 
described in this paper in order to determine (1) to what extent 
sarcosporidial infection occurs in the muscles of horses and sheep in 
South Africa, and (2) whether the parasite could be considered res¬ 
ponsible for any symptoms or pathological conditions particularly 
of the muscular or nervous systems. The so-called sarcosporidial 
tumours ( Balbiana gigantea) found on the oesophagus of the sheep 
were not taken into account in the course of the investigation. 

Portions of various muscles, comprising the gluteus, quadriceps 
extensor cruris, supra-spinatus, triceps extensor cubiti, longissimus 
dorsi, psoas, masseter, and splenius, were collected from a number of 
sheep of various ages ranging from six weeks old to eight-toothed 
sheep. Portions of the sciatic nerve were also examined. In the 
same manner portions of like tissues were subjected to examination 
from a number of horses of various ages that had died or were killed at 
the Onderstepoort laboratory. 

The specimens collected were fixed in 10 per cent, formalin and 
sections measuring £ inch square were made from each of these by 
means of the freezing microtome, stained with haematoxylin-scharlach, 
and examined microscopically. 

Altogether specimens were collected from 27 sheep and 26 horses 
that were under observation at the Laboratory in connection with 
various experiments. The number of cysts observed together with 
their measurements are detailed in a series of tables. 

Cysts were found in all the sheep examined with the exception of 
one—a six weeks old lamb, and in all the horses with the exception 
of three. 
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With regard to the sheep the greatest number of cysts observed in 
a single section was 40, and 331 in sections from all the above-named 
skeletal muscles in a single sheep. Fatty degeneration was detectable 
in the muscle tissue but no changes in the peripheral nerves. 

In sheep in poor condition an oedematous condition of the inter¬ 
muscular connective tissue was sometimes found. The symptoms 
described by McGowan as characteristic of the disease known as 
scrapie, viz., pruritus, loss of wool, and loss of muscular power were 
not observed in these infested sheep. The poor condition was asso¬ 
ciated, in some of the sheep, with a verminous infection (due to 
Haemonchus contortus and Oesophagostomum columbianum). 

In the horse the highest number of cysts found in a single section 
was seven, and in sections from all the above-mentioned muscles 45. 
When these animals had suffered from horse sickness and pernicious 
anaemia, piroplasmosis and toxaemia, a fatty degeneration could be 
seen in the muscles but in such cases the degeneration could naturally 
be attributed to the effect of the toxins produced by the causal agents 
of these diseases. In some of the horses, particularly the horse sickness 
affected ones, the intra-muscular tissue was oedematous. No changes 
were noted in the peripheral nerves of any of the horses with the 
exception of three that were affected wfith dourine ; in these three 
cases a neuritis was discernible and moreover these particular cases 
showed little or no sarcosporideal infestation. 

The symptoms which are associated with the disease known as 
lamziekte in cattle were not observed in any of these sheep and 
horses. 

Yiljoen (F. R.). On Sarcosporidiosis in Relation to Lamziekte.— 

Union of South Africa, Dept, of Agriculture, 7th & 8th Repts. of 
the Director of Veterinary Research. 1918. April, pp. 453-576. 
With 5 plates comprising 10 figs. & 100 tables. 

The study of sarcosporidia in relation to lamziekte in cattle w ? as 
taken up as the result of a report issued by Hedinger (1915) [see 
this Bulletin Vol. 3, p. 112], who was specially engaged by the Union 
of South Africa Government to investigate this disease and came to 
the conclusion that these parasites played some etiological role. 
Viljoen first gives an exhaustive review of sarcosporidiosis as described 
in the literature as regards both the symptoms and the lesions which 
have by some observers been associated with their presence in the 
muscle fibres. The majority regard the organisms as harmless 
parasites which are usually found in large numbers in cachectic 
animals. Apart from Hedinger the only authors who have 
attributed to them any pathogenic significance are Watson, in a 
chronic wasting disease—the so-called loco-poisoning of cattle and 
horses, McGowan, in scrapie in sheep, Roloff in sheep, and some 
ot hers. It w-ould appear, therefore, from a survey of these observations 
that if the oiganisms are capable of producing a diseased condition in 
animals such a disease would be of a chronic wasting nature. 

Hedinger in his investigations found the following changes in 
lamziekte cattle (1) Extensive degeneration of the muscles, con¬ 
sisting of fatty and Zenker’s degenerations and brown pigmentation. 
(2) Alterations in the nervous system especially in the peripheral 
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nerves. (3) The presence of sarcosporidia in the muscle fibres of all 
cases. He stated that these parasites could produce severe alterations 
of the muscle fibres, not only in the fibres in which they were situated 
but also in those situated in their vicinity, and even some distance 
away. His principal reasons for associating the parasites with lam- 
ziekte were that they were always present in cases of the disease and 
more frequent than in animals suffering from other diseases. 

Viljoen made a study of the sarcosporidia and the muscle changes 
that might possibly be due to them in 50 animals that had died from 
lamziektc, and in 50 others that had died from diseases or causes other 
than lamziekte. Soon after the death of each animal or soon after its 
destruction samples of muscle were taken from eight muscles from 
different parts of the body and fixed in 10 per cent, formalin. The 
samples were cut carefully along the course of the muscle bundles so 
as to make certain of obtaining good cross sections, which were cut bv 
means of the freezing microtome. The sections were each 12 *7 mm. 
square by 25 microns thick. They weie stained with haemalum- 
eosin and all the sarcosporidia were counted in each of four sections 
and an average taken. For studying the morbid changes in the muscles 
longitudinal sections were cut from the same muscles and from the 
sciatic nerve. At least 12 sections were examined from each muscle 
and nerve ; six were stained with haemalum-eosin and six with 
haemalum-sudan III. 

The cases of lamziekte examined were all in animals that had con¬ 
tracted the disease at the Armoedsvlakte Experimental Station. 
Sarcosporidia were present in the muscles of 49 out of the 50 animals, 
the only exception being a young calf four months old. The animals 
varied in age from four months to 10J years, but inasmuch as 
lamziekte rarely attacks very young animals only three cases that 
were one year old and under were available for examination. The 
animals were all either in good or fairly good condition. In the 
majority of cases the sarcosporidia were rare ; the average number of 
sarcocysts per section were as follows :—Masseter 17 *9, triceps 9 8, 
gluteus 9-7, long, dorsi 8*1, splenius 7'8, quadriceps 7'4, psoas 6 9, 
and supra-spinatus 6 - 7. In the masseter the parasites were nearly 
always more numerous than in the other muscles but the relative 
degree of invasion of the other muscles varied in the different animals. 

Nine animals had passed through previous attacks of lamziekte and 
in none of these were the parasites very numerous. The average was, 
masseter 19‘1, triceps 6*9, gluteus 11‘6, long, dorsi 8'1, splenius 6 - 3, 
quadriceps 5‘4, psoas 5‘8, and supra-spinatus 5'5. 

In the three young animals, all one year and under, the parasites 
were completely absent from the muscles of the four months old calf, 
comparatively rare in the six months old calf, and rare in the yearling. 

Hedinger had asserted that young forms of the parasite were 
more numerous in lamziekte cases. Viljoen found difficulty in 
drawing a dividing line between the old and the young parasites but 
an attempt is made in most of his cases to distinguish between the two 
by including among “ young ” parasites those which were smaller in 
size, had no well-developed capsule, and contained rather small 
sporoblasts, while “ old ” forms had well developed capsules, con¬ 
tained comparatively large spores, and measured from 45 to 300 
microns in thickness and from 100 microns to 15 mm.—rarely 2 mm . — 
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in length. Young forma were those of about 45 micions or less in 
thickness. 

Fatty degeneration was seen in the muscle fibres of 48 out of the 50 
cases and was very severe in most of them especially the acute cases 
of lamziekte. The two cases in which no signs of this degeneration 
were found were both hyper-acute forms of the disease. 

Zenker’s degeneration was constantly found in the muscles in all 
50 animals. Its severity varied considerably in the different cases being 
extensive in some and only slight in others. When extensive it 
resulted in marked destruction of the infected fibres. Very often both 
fatty and Zenker’s degenerations occurred in the same fibres. Atrophy 
of muscle fibres was only marked in a minority of the cases. Slight 
localised patches of commencing haemorrhagic myositis were seen in 
only eight out of the 50 cases. 

The connective tissues remained unaltered in the majority of cases 
but in seven changes were seen in connective tissue cells and sometimes 
in the formation of fibroblasts. Hyperaemia was well marked in both 
cases, the blood supply between the fibres being very rich. 

No marked alterations could be detected either in the sciatic nerve 
or in the peripheral nerves situated in the muscle sections. In a fair 
number of cases the blood supply in the connective tissues of the nerve 
fibres was very rich and the perineural lymph spaces were enlarged and 
showed sometimes an increase in the number of endothelial cells. The 
enlargement of these spaces, however, might have been produced 
mechanically in most cases during the preparation of the sections. 
Nerve fibres were normal in most animals and no signs of neuritis were 
seen. 'In a few, however, some rare fibres in some nerve bundles 
appeared to have lost their medullary sheath and to be converted into 
thin strands in which the neurilemma nuclei were very numerous. 

Brown granules as recorded by Hedinger were observed in some 
muscles but they were found to be in reality caused by defective 
staining for fat. Hedinger also described an interstitial neuritis 
and other rather marked changes, which Viljoen, however, could 
observe in no case. Viljoen also regards the so-called funnel forms or 
Lantermann’s clefts described by Hedinger in the nerve fibres as 
artificial productions. 

It would appear that the sarcocyst exerted no adverse effect 
whatever by its mere presence upon the invaded muscle fibre; no 
irritation was set up and no leucocytes were attracted to the parasite. 
The invaded fibre appeared to be normal in every way, its striations 
being well preseived and the only notable abnormality was the 
distension or bulging of the part of the fibre harbouring the parasite. 
In muscles where pathological changes were present the lesions were 
evenly distributed amongst the muscle fibres irrespective of the 
presence or absence of sarcosporidia. In no case were the lesions 
observed to be confined particularly to the invaded fibres. Special 
notice was made of some cases which had been on a lamziekte farm 
for some years and showed a markedly scanty invasion of their muscle 
fibres with sarcocysts. 

Of the 50 animals which the author describes as “ non-lamziekte 
cases, or animals which died from diseases or causes other than 
lamziekte ” 27 died or were slaughtered at the Armoedsvl^kte Station 
and 23 cases were specimens collected and forwarded from different 
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parts of the country by Government Veterinary Officers, who were for 
the most part able to make a definite diagnosis of them. They included 
animals the history of which was, poverty or cachexia 14; killed 
while in good health 8; suspected lamziekte 7; traumatic peri¬ 
carditis 3 ; blackquarter 3; toxaemia, gastro-enteritis and unknown 
causes 2 each; suspected poisoning, septic metritis, acute indigestion, 
anthrax, heart-water, tetanus, general oedema, 1 each. 

Sarcosporidia were present in 47 of these cases; the only animals 
the muscles of which did not harbour parasites were a foetus and 
two calves aged, respectively, two and eight months. The animals 
varied in age up to 10 years. 

The following table gives the average number of sarcocysts found 
per section in the muscles examined. 


Muscles. 

Total 

fifty 

Cases. 

Fourteen 

Poverty 

Animals. 

Seven 

Suspected 

Lamziekte. 

Eight 

Healthy 

Animals. 

Supraspinatus 

50-2 

152*7 

6*4 

2-2 

Triceps 

30*3 

88*8 

6*5 

3*1 

Masseter .. 

78*1 

231*1 

5*1 

7-7 

Splenius .. 1 

58*3 

151 

3 

4 

Psoas 

34*2 

86*8 

1*2 

11 

Long dorsi 

17 

43*7 

4*4 

2-3 

Gluteus 

47*4 

168*5 

i 4*8 

5 

Quadriceps . . 

42*6 

130 

9*4 

j 

3-3 


From this table it can be readily seen that the parasites were much 
more numerous in these 50 cases than in the lamziekte animals. The 
high average in the non-lamziekte animals is attributed largely to the 
heavy invasion of the poverty-stricken animals. There was not much 
difference between the average number in the healthy animals and in 
the suspected animals. 

The enormous increase in the number of parasites in the emaciated 
animals leads one to believe that these parasites overrun their host 
in just the same manner as do intestinal parasites when it is in a low 
state of health and in poor condition. There was no conclusive evi¬ 
dence, however, to show that the sarcosporidia were the actual cause 
of the emaciation. Three of the animals in which the organisms were 
very numerous were also infected with intestinal parasites. It is 
suggested that the emaciated condition of the animals was caused by the 
intestinal parasites and that the sarcosporidia then had the opportunity 
of over-running their debilitated host. This view is held to be sup¬ 
ported by the figures denoting the muscle invasion in the three cases 
that had died of traumatic pericarditis (supraspinatus 22*3, triceps 
20-6, masseter 16-0, splenius 12 6, psoas 13 - 0, long, dorsi 15 - 3, gluteus 
13'6, quadriceps 8 - 3). The parasites therefore were much more 
numerous than in either the healthy animals or in those suspected to be 
suffering from lamziekte. Inasmuch as traumatic pericarditis very 
often runs a slow, chronic course, lasting many weeks, the sarcosporidia, 
it is believed, are enabled to multiply in the much debilitated animal. 

The author next discusses the lesions found in the muscle fibres of the 
non-lamziekte animals. In the poverty animals the most constant 
alterations were atrophy of the fibres and an increase in sarcolemma 
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nuclei. These changes were very severe in some cases. Fatty 
degeneration, which was very marked in acute lamziekte, was only seen 
in one emaciated animal. Zenker’s degeneration was met with in nine 
out of the 14 poverty animals although in many cases very few fibres 
were affected. Changes in the connective tissue were fairly frequent, 
being present in nine out of 14 cases; these changes comprised an 
increase in the connective tissue cells sometimes marked proliferation 
of fibroblasts with formation of new connective tissue in others. 
Marked myositis, particularly interstitial, was observed in four out of 
the 14 cases, and was very intense in some animals. In spite of the 
very high invasion with sarcocysts the muscle lesions in these poverty 
animals were very slight. Particular cases are noted in which the 
parasitic invasion was strikingly intense and yet the lesions were quite 
mild. 

The usual degenerative changes seen in lamziekte animals were 
present in the seven cases of suspected lamziekte, and sarcosporidia 
were comparatively rare in the muscles of these animals. The eight 
cases denoted as healthy animals were killed while in good condition 
and in perfect health. Sarcosporidia were rare in the muscles of all 
these animals. Five of Ihese, including two that had passed through 
an attack of lamziekte, were killed at Armoedsvlakte. It could be 
definitely stated that there was no abnormal increase in the number of 
sarcocysts in the muscles of the animals that had passed through an 
attack of the disease. In all five cases a few scanty muscle fibres were 
seen which had undergone changes very closely resembling Zenker’s 
degeneration, and it is difficult to account for these changes in view of 
the fact that the animals were in perfect heall h and condition at the 
time of slaughter. 

With regard to the animals suffering from the other diseases the 
number of cases of each disease which came under consideration was 
too small to draw any definite conclusions. Fatty and Zenker’s 
degeneration were not very constantly present. Again the severity of 
the muscle lesions was entirely unconnected with the degree of 
parasitic invasion. 

The following table shows the average number of sarcosporidia 
found in nine animals from lamziekte farms and 10 from non- 
lamziekte farms ; poverty cases, suspected lamziekte cases, healthy 
animals, and two dead from unknown causes are excluded from this list. 


Muscles. 

Lamziekte 

Farm. 

Non- 

Lamziekte 

Farm. 

Supraspinatus 

81 

18*4 

Triceps 

8*9 

16-5 

Masseter 

| 232 

11*8 

Splenius 

5*3 

171 

Psoas 

3*5 

39 

Long dorsi 

4*5 

7-9 

Gluteus 

7*5 

18-3 

Quadriceps . . 

6*8 

13 


These figures show that the average number of sarcosporidia was 
actually higher in the muscles of animals which had never been on a 
lamziekte farm. 
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In the non-lamziekte cases nerve lesions similar to those described 
in the nerve fibres of the lamziekte cases were seen 15 times out of 
50 ; no special significance could therefore be attached to the appear¬ 
ance of these fibres as the changes were also observed in the nerves 
of perfectly healthy animals. 

[The work done in the course of this investigation has now, it seems, 
lost a good deal of its point as regards any possible bearing sarcos- 
poridia may have upon the etiology of lamziekte. Theiler and his 
assistants (including Viljoen) now claim to have discovered the actual 
cause of the disease, which is a toxin generated by certain anaerobic 
bacteria which have a localised geographical distribution in the soil 
and multiply in putrefying carcases ; these are ingested by cattle that 
suffer from a depraved appetite in certain districts in South Africa, 
and the depraved appetite or pica is claimed to be attributable to a 
phosphorus deficiency in the food. Yiljoen’s work, however, is other¬ 
wise of great value inasmuch as it provides one with a good deal of 
precise information upon the much debated question as to the patho¬ 
genicity or harmlessness of the sarcosporidia.— Ed.] 

Tyzzer (E. E.) & Fabyan (M.). Further Studies on “ Blackhead ” 
in Turkeys, with Special Reference to Transmission by 
Inoculation.— Jl. Infect . Diseases . 1920. Sept. Vol. 27. No. 

3. pp. 207-239. With 2 plates. 

Summary and Conclusions. “ A distinct form of blackhead may bo 
produced in turkeys by the subcutaneous inoculation of liver lesions from 
acute cases, and this disease may be propagated apparently indefinitely, by 
subinoculation into normal turkeys. This form of the disease is characterized 
by the appearance of a primary local lesion which first shows appreciable 
development from 5 to 7 days after inoculation ; by the occurrence of 
secondary lesions regularly in the lungs, rarel}^ in the liver and kidney, and 
by the later involvement of the liver and kidney (tertiary lesions) through 
the dissemination of the parasite from the involved lungs. In addition to 
weakness, loss of appetite, and sulphur colored feces—symptoms which 
are seen in the spontaneous disease—there is coughing and more or le s 
dyspnea. The inoculated disease has been invariably fatal. 

The incubation period is commonly 11 days, but varies between 11 and 
17 days. The appearance of symptoms evidently indicates sufficient 
involvement of vital organs to interfere seriously with function. The rapid 
development of the subcutaneous lesion is not attended either by loss of 
weight or by symptoms, neither of which appears until after the internal 
organs are involved. 

“ In the course of their migration through the tissues from the site of 
inoculation, some of the parasites penetrate the veins and are carried to the 
lungs where they for the most part lodge and produce lesions. r I lie 
disease thus metastasizes by way of the blood stream in a manner similar 
to that of certain tumours. The distribution of the parasites is thus 
governed by their ability to penetrate vessels, and by their size and physical 
properties which cause them to lodge in capillaries. 

“ The expansion and contraction of the lungs evidently serve to dislodge 
organisms so that these organs are not as effective filters as the liver. 

“ The parasites develop readily in a variety of tissues and organs : 
mucous membranes, connective tissues, both smooth and striated muscle, 
lung, liver, and kidney. Macroscopic lesions of the kidney and microscopic 
lesions of the lung have been found in spontaneous blackhead. 

“ The inoculation of chickens has resulted negatively except in rewly 
hatched chicks in which self-limited local lesions, and in one instance, 
secondary lesions in the lungs, were produced. 

“ A certain proportion of pigeons have proved susceptible to the extent 
of developing transient self-limited focal lesions. Positive results were 
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obtained in 30 per cent, of those inoculated. The lesions are essentially 
similar to the subcutaneous lesions of the turkey, but after developing 
actively from the fifth to the eighth day undergo regression. Rabbits, 
guinea-pigs and mice have proved non susceptible. 

“ Blackhead may be contracted spontaneously from acute cases of its 
inoculated form, probably from the ingestion of food or water contaminated 
by discharges from the respiratory tract. 

“ An attempt to transmit the disease through the agency of a species of 
4 blow fly * has failed, but it is possible that this or related species may 
play a part in the dissemination of the disease. 

“ Exposure of a young turkey to common fowls, after a long period of 
isolation, has been followed by the contraction of blackhead—unless the 
infection is to be attributed to the blackhead-fed flies ingested by it 37 
days previously. 

Neither the administration of tartar emetic nor of quinin has served to 
check the course of the infection. 

Blackhead may be produced by the introduction of organisms beneath 
the skin, and is not dependent on the invasion of the tissues by myriads of 
flagellates that have multiplied in the lumen of the gut. 

’ 4 No flagellates have appeared in the ceca of newly hatched chickens 
following the ingestion of large amounts of blackhead virus derived from 
subcutaneous and lung lesions. 

44 Cases of spontaneous blackhead occur in which there are no demon¬ 
strable flagellates in the cecal contents or in the gland lumina. 

“ The definite transmission of the disease from one turkey to another by 
inoculation at once removes the great uncertainty which has attended all 
experiments in the past which have had to depend on the natural and not 
well understood method of transmission by the exposure of healthy turkeys 
to supposedly infected turkeys. 

44 The demonstration of the uniform susceptibility of the normal turkey 
throughout its period of growth, not only opens the way for further 
investigation of the question of transmission, but also serves as a basis for 
future work on other problems relating to the virus of blackhead.” 


DISEASES DUE TO METAZOAN PARASITES. 

Donatien (A). Gale du Dromadaire (3e Note). Essais de traitement par 
le guetran (goudron arabe) et par le p.6trole sulfocarbonA 

[Dromedary Mange (3rd Note). Experiments on Treatment by 
means of Guetran (Arabian Tar), and Petrol with Carbon 
Bisulphide.]— Bull. Soc. Path. Exot . 1920. July 7. Vol. 13. 

No. 7. pp. 545-548. 

A number of camels were brought into Algiers from the high 
plateaux in the interior for experiments in connection with trypano¬ 
somiasis. Inasmuch as they were confined in small paddocks, dry 
fed, and lived in a humid atmosphere as against the dry climate they 
had come from they became severely affected with mange, and in such 
conditions this affection not infrequently ends fatally. From time 
immemorial the wandering tribes of Algeria have used for preventive 
and curative treatment against mange a vegetable tar, guetran, 
obtained by the distillation of Juniperus phoenicea and Thuja articulata. 
According to numerous observers this method gives good results but 
its application has to be carefully carried out otherwise it may result 
in the death of the animals. The treatment is therefore only carried 
out by experienced camel men. 
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The herd of camels at the Pasteur Institute at Algiers was sub¬ 
mitted to this form of treatment. In order to prevent re-infection by 
means of acari scattered about outside the body the soil and other 
objects with which the camels might come in contact with in the 
enclosure were very frequently disinfected. The soil was raked 
over so as to remove the superficial layer of earth and sprayed with a 
5 per cent, solution of cresol, and the other objects such as mangers and 
watering troughs were covered with a 10 per cent, solution of slaked 
lime. The treatment was successful but was of long duration, lasting 
over a year, although the treatment was first of all applied weekly, 
then fortnightly, and finally monthly. At the end of the following 
summer the disease had almost entirely disappeared, but it again 
became generalised on all the animals’ bodies in November and 
December. Treatment with tar was then recommenced by smearing 
with it the whole body once a month. The following June the animals 
which had not died showed some slight improvement and a female 
which gave birth to a young camel in February transmitted the 
disease to its young within the first week after birth. 

A few trials were then made with a fluid consisting of one part of 
carbon bisulphide and three parts of petroL The animals were 
scrubbed over with this solution three times at three-day intervals. 
The lesions showed considerable improvement and the itching was 
lessened. A female gave birth to a young camel in February, but 
this young animal developed lesions of mange within three weeks 
of birth. 

The author concludes that in the conditions in which the camels 
were kept at the Institute, viz., living a sedentary life in a humid 
climate, guetran proved to be ineffective, at most it only prolonged 
the life of the animals. The carbon bisulphide solution was a better 
agent but it failed to eradicate the disease completely. 


Velu (H.). Comment 11 convient d’organiser la lutte contre la gale 
des animaux domestiques aux Colonies. [The Control of Mange 
among the Domesticated Animals in the Colonies.]— Bull. Soc. 
Path. Exot. 1920. Mar. 10. Vol. 13. No. 3. pp. 186-191. 

In spite of the experience obtained during the course of the War 
opinion is still not unanimous upon the efficacy of any single product 
for the treatment of mange. However, dips or baths either of liquid or 
vapour seem to have gained most favour and if their method of employ¬ 
ment were more simple their adoption undoubtedly would become 
universal No systematic method of investigation was performed 
with a view to solving this question. In France the only official 
experiments were performed in connection with sulphur vapour baths. 
In 1918 the Military Centre of Veterinary Research stated simply that 
the antipsoric value of arsenious acid and potassium polysulphide has 
hitherto been greatly exaggerated and for the treatment of a number 
of a n i m a l s in dipping baths a solution of cresol and soda (cresol 25, 
sodium carbonate 10, water 1,000) is the simplest and most .efficacious 
preparation. It would appear, therefore, that there is no method 
available which can be widely applied in the colonies upon isolated 
farms and stations. 
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The author states, however, that outside France and its possessions 
a number of tests have been made upon the efficacy of sulphur and 
arsenical baths. For example, in 1915, Bedford in South Africa 
demonstrated that sheep scab could be effectively cured by dipping 
twice with an interval of nine days in certain solutions. [See this 
Bulletin. 1916. Vo!. 4. No. 3. p. 135.] Velu himself states that he 
has made some tests with one of these preparations, viz., Cooper’s Dip, 
and in the case of the pig obtained complete recovery by dipping 
four times for about two minutes each time at seven day intervals. 

Sarcoptic mange in the horse did not exist in Morocco until the end 
of the War when it was introduced bv horses and mules returning 
from France. The same preparation enabled the author to eradicate 
a somewhat widespread outbreak. The animals were placed in a 
cemented trough with walls 20 cm. high, and a 15 per cent, solution of 
the product was made and applied by pumping it in the form of a fine 
jet on to the animal’s body. This is preferable to a spray. The 
liquid after use was collected, filtered through gauze, and used again. 
In this way 25 animals a day can be treated. It is admitted that 
the number of animals treated in this way is very small compared with 
the number that can be treated by passing animals through a dipping 
tank. The author mentions the arsenical solution recommended, by 
Watkins-Pitchford and the sulphur solution recommended by 
Chapin of the United States Bureau of Animal Industrv [this Bulletin, 
1917. Vol. 5. No. 1. p. 57]. 

Tovar (Munez). Nota sobre la evoluci6n y biologia de los Boofllidos. 

[Note on the Development and Biology of the Boophilidae.]— 
El Nuevo Diario, Caracas, Venezuela 1920. July 26. No. 2717. 

A cutting from the above Venezuelan newspaper together with a 
translation has been received by us from Morgan (Ed.) Veterinary 
Surgeon, Puerto Cabello, Venezuela. 

The Boophilidae are continuous feeders, that is, they pass the whole 
of their development from the larval to the sexually mature stages on a 
single host. After the last moult the adult female continues feeding 
for four or five weeks, then falls to the ground to lay its eggs and dies. 
The time taken for the eggs to be laid and hatched varies according 
to the temperature and humidity of the environment. The hatched 
out larvae cling to stones and leaves of small shrubs where they he 
in wait for a passing host. According to Blanchard the males attach 
themselves to small mammals and terrestrial saurians (lizards, iguanas, 
chameleons, and tortoises) which they utilise not as a source of nutri¬ 
ment but as vehicles for transporting them in order to join the females. 
They are not blood-suckers and always remain the same size. 

A significant fact claimed to have been discovered by this author 
is that ticks, or at least the Boophilidae, are endowed with a 
cutaneous form of respiration as well as a tracheal apparatus, and 
that they can therefore five under water and develop from larva to 
adult on a coldblooded host without coming into contact at any 
period with the atmospheric air. 

A small species of crocodile known in Venezuela and Colombia as 
baba was found to have adhering to it at different parts of its body a 
number of tick larvae, some of which were engorged with blood and 
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others empty. The reptile was placed in a tank of water about 3 ft. 
deep, and 9 larvae were found fixed under the hind extremities so that 
they could not come in any way into direct contact with the atmosphere. 
After four days five of the larvae were transformed into nymphs, which 
in due course developed into normal-looking adults possessing the 
essential morphological features of species belonging to the genus 
Boophilus Curtice 1891. 


Bedford (G. A. H.). Anoplura from South African Hosts (Part ii).— 

Union of South Africa, Dept, of Agricult ure, 7th & 8th Repts. of the 
Director of Veterinary Research. 1918. Apr. pp. 707-734. 
With 7 plates. 

The following were the various species of lice identified by Bedford 
on South African hosts :— 

Order Anoplura Leach. 

Sub-order Siphunculata Meinert. 

Genus Haematopinus Leach. 

1. H. taurotragi Cummings. Eland. 

Genus Linognathus Enderlein. 

1. L. stenopsis Burmeister. Goats, sheep. 

2. L. tibialis Piaget. Impala. 

3. L. tibialis var. euchore Waterston. Impala, steenbuck. 

4. L. ungulatus Piaget. Duiker. 

Genus Linognathoides Cummings. 

Five species recorded from rats, mice, squirrels. 

6. L. faurei n. sp. Ground squirrel. 

Sub-order Mallophaga. 

Genus Menopon Nitzsch. 

1. M. gallinae Linne. Domestic fowl. 

2. M. francolinus n. sp. Crowned francolin, red-necked pheasant. 

3. M. powelli n. sp. Northern red-necked pheasant, crowned 
francolin. 

4. M. africamnn Jellog and Paine. Spur-winged goose, domestic 
ducks, white-backed duck, red-billed teal, white-faced duck, knob¬ 
billed duck, S. African sheldrake, moorhen, white-breasted duiker. 

5. M. buccrotis Kellogg. Trumpeter hornbill. 

6. M. lophoccrus n. sp. Yellow-billed hornbill, red-billed hornbill, 
South African grey hornbill. 

7. M. impar var. poicephalus n. var. Meyer's parrot. 

8. M. (Menacanthus) crateropus n. sp. Pied babbler, Jardine's 
babbler. 


Genus Colpacephalum Nitzsch. 

1. C. caudalum Giebel. White-backed vulture, griffon vulture. 

2. C. subpacliygasler Piaget. Cape barn owl, Cape eagle owl. 

3. C. seiuicinctum Rudow. Pied crow. 

Genus Trinoton Nitzsch. 

1. T. demoratum Piaget. Greater flamingo. 

Genus Trichodectes Nitzsch. 

1. T. bacidus Schommer. 

2. T. cuprac Gurlt. 

3. T. her nisi Kellogg and Nakavaina. }■ Goats. 

4. T. limbatus Gervais. 

5. T. painei. Kellogg and Nakayama. 
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6. T. subrostratus Nitzsch. Domestic cat. 

7. T. lineatus n. sp. Steenbuck. 

Genus Goniodes Nitzsch. 

1. G. aegypticus Kellogg and Paine. Laughing dove, Damara turtle 
dove Cape turtle dove, Cape fruit dove. 

2. G. hilli n. sp. Red-eyed turtle dove. 

Genus Goniocotes Burmeister. 

1. G. nigromaculatus Mjoberg. Domestic fowl, crowned francolin, 
crowned guinea fowL 

Genus Philopterus Nitzsch. 

1. P. gonothorax Giebel. Southern black-backed gull. 

2. P. cursor Nitzsch. Giant eagle owL 

3. P. ceblebraeliys Nitzsch. Giant eagle owl. 

4. P. rostratus Nitzsch. Cape barn owl 

5. P. meropis Denny. White-fronted bee-eater. 

6. P. senegalensis Rudow. Red-shouldered glossy starling, lesser 
red-shouldered glossy starling. 

7. P. subflavescens Geoffrey. Greater puff-back shrike, dusky 
fly-catcher, Cape sparrow. 

8. P. ornatus Nitzsch. Black-headed oriole. 

Genus Ibidoecus Cummings. 

1. I. plataleae Denny. Spoonbill, white spoonbill. 

Genus Degeeriella Neumann. 

1. D. aclophila Kellog and Chapman. Curlew sandpiper, little 
stint. 

2. D. zonaria Nitzsch. Tringa subarquota, Tringa minuta. 

3. D. macrocephala Waterston. * White-fronted sandplover. 

4. 1). decipiens Nitzsch. Avocet. 

5. D. colgmbina Scopoli. White-breasted duiker, grebe. 

6. D. fttsca Nitzsch. Jackal buzzard, sea eagle, gabar goshawk, 
S. African kestrel, brubru bushshrike. 

7/ D. hypoleucum Nitzsch. European nightjar. 

8. D. erythropteri Piaget. Little bee-eater, white-fronted bee-eater. 

9. D. argula Nitzsch. African rook. 

Genus Estkiopterum Harrison (1916). 

1. E. coHus n. sp. Red-faced mousebird. 

2. E. longicornc Piaget. White-breasted duiker. 

3. E. fuliginosus Tashenberg. Cape hen. 

4. E. giganticola Kellogg. Shy albatross. 

Genus Pedinopygus Mjoberg. 

1. P. bassanae 0. Fabricius. Cape gannet. 

Hornby (II. E.). Round-worm Infection of Calves. — Rhodesia Agric. 

Jl. 1920. Aug. VoL 17. No. 4. pp. 348-352. With 1 plate. 

While acting as Government Veterinary Surgeon in Northern 
Rhodesia Hornby noted that calves were very liable to heavy infesta¬ 
tion with .1 sea ns vitulorum during the first six months of the year. 

The presence of these worms in the intestine may be revealed during 
the other half year but usually it ceases to cause trouble when the mud 
dries up. This worm is found all over the world but it would appear 
that there are few places where it does so much harm as it does in South 
Africa, The full-grown female is 8-12 inches long and the male from 
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6-10 inches long. The adults are found only in the alimentary tract 
of calves, for the most part in the small intestine. The fertilised female 
lays an enormous number of eggs daily, which are passed out with the 
faeces and under proper conditions of warmth and moisture the 
eggs were found to contain fully-formed embryos at the end of a 
fortnight. When they have arrived at this stage they are infective. 

The trouble caused by the worms is at its worst in Northern Rhodesia 
about the month of ApriL This nymth is the last of the six warm 
rainy months, during which a -large proportion of eggs have been able 
to develop fully. As the ground around the calf pens becomes drier 
and colder an increasingly greater proportion of the eggs fails to 
develop so that calves born in the winter escape heavy infection. 

The author believes that eggs which contain larvae are more resistant 
than the unsegmented eggs, for one dry season does not appear to 
suffice to clean infected soil. The opportunities for the multiplication 
of the parasite in calves after the beginning of the rains are most 
abundant. The author endeavoured to obtain evidence as to whether 
the Ascaris migrated into the lungs and various other organs during 
the early period of its development and there set up lesions on its path. 
This course has been demonstrated in the case of the pig Ascaris by the 
recent work of Stewart (F. H.) and Ransom (B. H.) [see this Bulletin 
1919. Vol. 7. No. 2. p. 73], 

The author, however, was unable to demonstrate any changes in 
the calves which would point to this having taken place. Cases were 
examined in which the presence of the parasite in considerable numbers 
in the intestine was found and during life the animals had shown 
symptoms of coughing and dyspnoea. Lesions of pneumonia were 
found but no larvae could be seen. Whether the development is 
accomplished wholly in the intestine or not, it is certain to be very 
rapid, for dozens of worms ranging in length from 1 to 7 inches were 
found in the intestine of a two weeks old calf. 

The symptoms produced were unthriftiness, loss of appetite, staring 
coat, pale mucous membranes, dullness, and a tendency towards 
diarrhoea. The animal blows on the slightest exertion and is liable 
to attacks of colic. On post-mortem examination the number of worms 
present in the small intestine is sometimes so great that the bowel is 
dilated and the outline of worms can be seen readily through the 
stretched coats. 

With regard to treatment the author found that turpentine was the 
most effective vermifuge. A dose of 2 drachms was found to be safe 
but ineffective. On the other hand, 1 oz. killed or expelled all worms 
but was toxic for the calf. The system recommended is to give on two 
successive mornings from 2 to 4 drachms turpentine in 2 ozs. of a mixture 
of linseed and castor oils. After an interval of a week a third dose 
should be given. In order not to disturb milking arrangements the 
calves are dosed in the early morning and then allowed to run with 
their mothers. 

The effect of Cooper’s dip tablets (containing presumably sodium 
arsenite) was tried. All but the smallest calves could be given three 
tablets a week for two weeks without showing symptoms of poisoning. 
A single tablet given on two successive days, then after an interval 
of a day followed by a third, did not produce any diminution in the 
number of eggs passed in the faeces after a fortnight. However, there 
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was some evidence to show that two tablets given at a time once a week 
for a month will assist in controlling parasitic infestation in a herd. 
The author insists upon the importance of preventive measures. 


BACTERIAL DISEASES. 

Theiler (Arnold). Nodes and Nodules in the Lungs of South African 
Equines. — Union of South Africa, Dept, of Agriculture, 7th <t Slh 
Repts. of the Director of Veterinary Research. 1918. Apr. pp. 
181-336. With 7 plates comprising 13 figs. 

Nodes and nodules are frequently found in the lungs of South 
African equines and their presence is of particular importance when the 
animal in question is suspected of glanders and a mullein reaction has 
to be interpreted. A microscopic survey of such nodes and nodules 
both from horses affected with and free from glanders was undertaken 
bv Theiler on a very extensive scale, and the results are compared 
with those obtained in Europe, where this question for a long time was 
the subject of much controversy. 

The latest contribution upon this subject is that of Angeloff (1907) 
who described (1) grey transparent nodules, (2) fibrous nodules, 
(3) calcareous nodules, (4) glanders nodules, in the lungs of horses. 
The grey transparent nodules were stated not to be glanders nodules. 
In the majority of cases they were parasitic nodules, rarely solitary 
lymphatic nodules. Nodules containing living or dead or degenerated 
parasites were characterised by the presence of eosinophile leucocytes 
and could thus be easily distinguished from other nodules. Fibrous 
nodules might arise from the grey transparent ones but they might also 
be the product of a chronic catarrhal or proliferating bronchitis or due 
to an embolus of the blood vessels. The calcareous nodules were caused 
by thedeposition of lime salts in the grey transparent or fibrous nodules. 
The glanders nodules were regarded as specific products and had to 
be considered as small foci of hepatisation. The cells which formed the 
nodules resulting from the action of the glanders tcydn underwent 
karyorrhexis, and the nuclear detritis retained its faculty to take on 
nuclear staining. Further these nodules did not possess any eosino- 
philes and did not undergo calcification. 

Olt (1910) described (a) grey translucent nodules due to nematode 
larvae, as originally described by Schutz ; (b) calcareous nodules which 
had arisen from the above ; (c) embolic miliary fibrous nodules situated 
sub-pleurally or in the depth of the lung tissue consisting of a fibrous 
tissue enclosing a plug of pin head size which contains a nematode 
larva. These were rarely found and contained numerous eosinophiles, 
apparently undergoing calcification. These nodules were connected 
with a blood vessel, (d) Embolic calcified nodules, which were the 
final stage of the preceding ones. Theiler quotes at length the detailed 
description of the structure of glanders nodules which had been given 
prior to the above by McFadyeax, and also refers to the descriptions 
of the histogenesis of these lesions given in Hutyra and Maker’s hand¬ 
book. 
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As far as the glanders nodule is concerned modem authorities are 
agreed that it represents a well defined lesion which is typical for the 
disease, viz., a nodule that is initiated by transudation of fibrin, by 
emigration of leucocytes, desquamation of epithelial cells, the cellular 
elements undergoing chromatotexis, and succeeded by a reactive 
capsule formed of epitheloid cells, fibroblasts and giant cells, which 
finally produce wavy connective tissue that is connected with the 
septa of the adj acent alveoli. It is remarkable that none of the modem 
writers describe healed out glanders nodules, although it is well known 
that the lesions affecting the mucous membranes of the nose, for 
example, can heal out. 

In this report Theiler deals with nodes and nodules that were 
collected post-mortem and classifies them under three headings, viz., 
glanderous, parasitic, and of various origin. The glanderous 
variety received a great deal of attention and although it is 
as a rule of a typical structure there were variations found that would 
appear to be abnormal. AH those lesions in which the eosinophile 
cells were by far the most common cellular elements or at least very 
frequent Ones were regarded as of parasitic origin. In the third group 
all nodes and nodules were collected that could not be grouped under 
the above two headings. 

In summarising his observations Theiler states that the glanders 
and the helminthic nodules show histologically an analogous structure 
and a great similarity, which increases as the pathologioal changes 
develop. Both processes begin as a localised pneumonia in which 
the exudative phenomena prevail But in the glanders focus it is the 
neutrophile leucocyte which appears and in the helminthic focus the 
eosinophile. The greater degree of fibrinous exudation in glanders 
is probably due to the greater injury produced by the more diffusible 
glanders toxins upon the vascular system. Whilst a pneumonic 
focus due to h elminthi c invasion can be recognised by the presence of 
eosinophiles in its earliest stages that due to a glanderous infection 
does not differ from any other bacterial infection so long as the 
neutrophile cells are intact. 

These cells, however, soon undergo changes which lead to a des¬ 
truction of the nuclei known as chromatotexis, a karyorrhexis process 
in which the nuclear fragments break up gradually and slowly into 
particles and finally disappear. In the process of cell accumulation 
there would also appear to be a difference between the two types of 
lesion :—In the worm nodule there is a rich collection of eosinophiles 
so abundant that all lung structure becomes obliterated, whilst in the 
glanders nodule the normal lung structure is much less obscured and 
the outlines of the alveoli can be recognised even in that portion of 
the nodule which is undergoing necrosis. These phenomena may be 
connected with the functions of the two cell types. The neutrophile 
cell is believed to act in the first instance chemically by releasing its 
anti-toxic neutralising substance. The peculiar chromatotectic disinte¬ 
gration may be a phase in this process, for the dispersion of the nuclear 
detritis would increase the absorbing surface and thus prevent the 
diffusion of soluble toxin into the periphery. 

It is well known that the bacilli are not destroyed in the glanders 
nodule and their presence can be shown by means of cultures. The 
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defensive action would thus appear to be directed against the soluble 
aggressive toxins. 

On the other hand, in the case of the worm infestation the defence 
is apparently intended in the first instance to imprison the parasite, 
hence the thick collection of cells. Where they come into immediate 
contact with the body surface of the worm, the cells partially disinte¬ 
grate, and thus probably substances are released which are intended 
for a purpose similar to that in glanders, and also for the digestion of 
the parasite. The toxin not being so diffusible and the digestive 
enzymes being required centripetally disintegration of the cells is 
limited to the immediate surroundings. 

The first object of cell emigration apparently is the seclusion of the 
injurious substance. Then in addition the vascular and connective 
tissue react so long as the stimulus is present. The inflamma¬ 
tory process, however, recedes as soon as the necrosis of the affected 
elements has become pronounced. Another process, namely, organisa¬ 
tion then manifests itself. In both types of infection it proceeds along 
similar lines, viz., from the production of fibroblastic tissue co that of 
fibrous tissue. In this process epithelioid cells and giant cells appear, 
which are more frequently found in glanders than in worm infections. 
These cells have apparently all the same origin. The process appears 
to represent and is still intended as a defensive action towards the 
toxic influence since these cells collect mainly in the inner periphery 
of the developing capsule and centripetally undergo necrosis. In 
glanders the process continues for a long time as the bacteria in the 
centre do not die off ; in the worm infection it comes to a standstill 
sooner as the parasite dies off or otherwise disappears. In the worm 
nodules the inner periphery of the epitheloid cell zone is observed to 
undergo necrosis but to a much smaller extent than in glanders. 
The necrosis is probably due to the escape of toxin during the 
disintegration of the parasite. Once the injury is removed perman¬ 
ently the final organisation apparently proceeds fairly quickly and 
leads to the formation of the fibrillate and hyaline capsule, which 
in turn disappears until only a centre is left apparently destined 
to be finally calcified. In glanders the final stages were not recognised 
but one nodule was observed to calcify in the centre whilst the epithe¬ 
loid cell zone was still present. 

But Theiler sees no reason why the process should take a different 
course in the two types of lesion once the toxin-producing bacteria are 
finally removed, for the presence of the necrotic central substance 
acting as a foreign body on the connective tissue must of necessity 
lead to its occlusion. An actual deposition of lime salts, however, as 
was noted in one observation, must be the usual ultimate issue. But 
this process seems, however, to be a rare one. 

Parasitic and glanders nodules resemble each other in the fibrous 
organisation and the older the process the greater the similarity. But so 
long as eosinophiles are present a distinguishing factor is present. 
Even when these have disappeared the origin of a nodule can be 
recognised for a long time by the pink or dark staining of the central 
mass which in the parasitic nodule remains for a very long period. In 
glanders the reverse takes place, the central mass tends to become paler 
and fades in the process of further organisation while the nuclear 
substance breaks up into fine granules which finally disappear. In 
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parasitic nodules the nuclei become pycnotic together with the 
eosiqophile substance, which apparently is of a persistent nature, and 
tends to remain pink or dark pink. 

In the numerous examinations undertaken no nodules were seen 
in which there might have been any doubt as to their origin except 
those in which the centre 4 was fully calcified, and in which tins 
difference of shade in the necrotic substance could be no longer 
observed. 

Macroscopic Aspect of the Nodules and Differential Diagnosis. 

Glanders Nodule. This begins as a miliary pneumonia with well 
marked exudation, consisting of polymorphonuclear neutrophiles and 
liquid plasma. The plasma coagulates, fibrin is deposited, and the 
separating serum soaks through the whole structure. These pheno¬ 
mena are preceded by a vascular disturbance and thus at the outset 
one would expect to find on naked eye examination a hyperaemia, 
which later, however, becomes limited to the periphery. A small 
nodule appears at the place where the leucocytes have collected and 
this point remains translucent as long as these cells are intact. The 
cells, however, soon disintegrate, a deposit of fibrin is formed and then 
this part ceases to be transparent. The translucent early stage is thus 
a very short one, and very rarely encountered, except in experimentally 
produced cases. 

The fibrinous miliary focus appears in section as a greyish reddish 
area with somewhat irregular outlines; its cut surface is slightly 
granular and protruding whilst the surrounding periphery is smooth, 
gelatinous, and injected, as the alveoli are filled with oedematous liquid 
and desquamated cells and the capillaries are engorged with blood. 

A somewhat later stage has a different naked-eye appearance. 
Disintegration of the leucocytes and the formation of necrotic substance 
leads to an increase in opacity of the centre which becomes dirty white, 
in contrast to the greyish reddish gelatinous looking periphery. The 
relative size of these two zones varies in different nodules and sometimes 
even in the same nodule. The transition from the outer zone to the 
centre is by no means well defined although the most central part 
stands out distinctly as a white pith which now represents a small 
abscess. This has a soft consistence and it is frequently removed by 
the knife in cutting into the nodule. 

Multiplication of the fibroblasts now takes place and forms a tran¬ 
sition stage. A zone around the necrotic white centre becomes more 
and more well defined as a greyish-white dense smooth, sometimes 
transparent, capsule with a tendency to become more and more white 
towards the periphery. The periphery, however, is not well circum¬ 
scribed, as fibrillar strands run into the adjacent septa, so that the 
structure cannot be lifted out with the knife. The pith, which is more 
or less liquid, subsequently becomes inspissated and dirty white to 
yellow in colour and somewhat sticky. The fibrillar tissue increases in 
quantity and the capsular nature of the nodule becomes more and more 
pronounced. The peripheral hyperaemic zone gradually disappears. 

Theiler observed no stages beyond the above but believes that the 
nodules then become identical with the nodules produced by worms, 
except that the peripheral arrangement of the fibrillae might be different. 
Only one calcified nodule was observed, which had not reached the 
latest stage in the development of the lesion. 

(720) 
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Variations sometimes occur in the evolution of the lesions as sum¬ 
marised above. In the earlier stages the presence of blood sometimes 
changes the picture. The injected blood vessels may persist for a 
longer or shorter time in the central portion or haemorrhages may occur 
within it. It will therefore be more reddish in colour and patchy in 
appearance. The capsule when it consists of young fibroblasts is more 
or less translucent. When the pith is very small the whole nodule 
may appear translucent. Sometimes the nodules appear as suppur¬ 
ating granular tissue, impossible to distinguish from any other such 
tissue. The presence of typical glanders nodules alongside these 
abnormal ones may serve as a guide for diagnosis. These lesions 
appear more opaque and diffuse greyish-white, with irregular outlines, 
and sometimes as broken down suppurating ulcers. 

Worm Nodule. This nodule shows greater naked-eye differences than 
does the glanders nodule, and this is due to the fact that most of the 
worm noduleB originate in the bronchi. The typical nodule is trans¬ 
lucent, for the eosmophile cells remain intact for a much longer period 
than do the neutrophiles. The nodules only undergo necrosis in the 
centre and the centres appear as well defined white specks which have 
varying shapes and sizes depending upon their situation—whether in 
the lumen of a bronchus or in the alveolar tissue. They are frequently 
irregular in outline and usually stretched in the longitudinal direction. 
Their consistency is not so soft as that of the glanders nodule and 
it may be described as putty-like. Tianslucency remains for a 
considerable time even while connective tissue formation is taking place. 

Subsequently the nodule gradually becomes white, and a definite 
capsule is formed which is fairly well circumscribed both outwardly and 
inwardly. The nodule develops the character of a fibrous nodule more 
and more markedly as the lesion progresses in age. The central pith 
increases in size, assumes more rounded contours, has a dirty whitish- 
yellow appearance, and contains fine granules. It protrudes on the 
cut surface and it is crumbly, and often contains calcareous and hard 
spicules. The capsule becomes thick, hard, and horn-like in con sistency 

Finally, only a thin capsule is left on account of the increase in size 
of the necrotic centre. The capsule is well separated off from the 
adjacent alveolar tissue so that the nodule can be lifted or squeezed 
out. The pith is calcareous, brittle, or hard, and resembles a small 
marble as it can no longer be cut. 

Difficulties may occur in naked-eye diagnosis during the younger 
stages when phenomena other than eosinophlle emigration supervene,-— 
for example, hyperaemia and haemorrhage, exudation of fibrin and 
the presence of a transudate which permeates the adjacent tissue, 
desquamation of the alveolar epithelial lining distribution of cells in 
the different parts of the tissue and their arrangement in clusters or 
streaks and irregular distribution of fibroblastic and fibrillar structure. 
These various factors contribute to the formation of a smaller or larger 
focus with an irregular outline and a different colour and consistency, 
and the nodule appears as a pale yellow, fleshy or fibrous structure. 
The lesion due to worm invasion is invariably a translucent grey nodule 
in one of its earliest stages and a white fibrous and calcareous structure 
in its later and latest stages. Typical worm nodules may be mistaken 
for very small lymph nodules but these, however, are not frequently 
encountered. These lymph nodules possess a thin fibrillar capsule. 
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In the fibrous stage a parasitic nodule may be mistaken for a glanders 
nodule but the difference in the consistency and in the appearance of 
the central pith, and the ill-defined outer periphery serve as aids in 
arriving at a diagnosis. 

Nodules not due to Glanders or Parasites. These have no definite 
naked-eye appearances and appear as haemorrhages, consolidations, 
abscesses, or sequesters and lead to the formation of cicatricial tissue. 
They are not always well-defined. Nevertheless these structures may 
cause doubt in one’s mind, for glanders may also take on an atypical 
course and lead to the formation cf a suppurating granulation tissue 
and a fibrous structure (malleosis occalescens.). 

Whilst, therefore, there are sufficient points to enable one to 
distinguish between the different types of nodules macro scopically 
in the majority of cases, there are some atypically built lesions in which 
the origin of the lesion cannot be recognised without histological 
examination. 

MaUein Reaction and Diagnosis of Glanders. A study of the case 
records showed that there had been in several cases a discrepancy 
between the diagnosis arrived at as the result of the mallein reaction 
(subcutaneous and intra-palpebral) or the complement fixation and 
agglutination test on the one hand and the result obtained upcn post¬ 
mortem examination on the other. The number of cases in which this 
occurred would lead one to believe that the methods of diagnosis 
employed were not reliable. Experience, however, has shown that 
any one or all of these tests when employed systematically affords an 
almost certain means of detecting glanders. 

Theiler attempts to explain away the discrepancies as follows:— 
Where the diagnosis during life had been positive and after death 
negative the most likely explanation would be that not all the lesions 
were detected on post-mortem examination ; inasmuch as glanders 
lesions may be present in organs other than the lungs they may be 
frequently difficult to find. Again, no discrimination was made in the 
selection of the nodules for histological examination so that very 
likely glanders lesions were sometimes missed. In several cases, 
however, particular care was taken to collect all the nodules present 
and yet glanders nodules were not found amongst them. 

The positive results obtained by means of the complement fixation 
and agglutination test after the test with mallein had proved negative 
was probably due to the appearance of specific antibodies in the blood 
as a result of its responding to the mallein as an antigen. Where the 
post-mortem result was positive, after a negative clinical diagnosis the 
only explanation that can be given is that the animals were at the time 
of the test passing through the incubation period of the disease and 
that the time had not been reached when an allergic reaction could be 
obtained. 

However, taking all things into consideration it has to be stated 
that mallein testing or any other diagnostic method occasionally leads to 
doubtful and erroneous results, not so much in that they fail to trace 
infected horses but in that they produce what have to be termed 
reactions in healthy horses. However, it is wise and economical to 
proceed to adopt these tests in order to eradicate the disease even 
though a number of the horses that do react m ag not be infected 
with glanders. 
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Robinson (E. M.). The Value of the Complement Fixation Test in 
the Routine Diagnosis of Glanders. — Union of South Africa , 
Dejit. of Agriculture, 7th <t 8th. Repts. of the Director of Veterinary 
Research. 1918. Apr. pp. 579-584. 

In this short article Robinson describes the results obtained by the 
application of complement fixation test for the diagnosis of glanders in 
horses admitted to the Onderstepoort Laboratory for experimental 
purposes. The test was carried out in conjunction with the sub¬ 
cutaneous mallein test from June 1914 to January 1916, when it was 
discontinued on account of the inaccuracy of the results obtained. 
Such results Were obtained in particular among horses that had been 
used for transport during the German South West Africa Campaign, 
and had been tested by means of the mallein test, sometimes several 
times in succession. In all 1,400 tests were made, 240 of which were 
re-tests. The sero-diagnosis of glanders had previously been per¬ 
formed at the Institute by Meyer (F.F.) 1909-1910. This worker 
claimed to have obtained good results by using the complement fixation 
and agglutination tests in conjunction. 

Robinson used the method described fully in Bulletin No. 136,1911, 
of the United States Bureau of Animal Industry. All sera were 
inactivated by heating to 62-63°C, and very few non-specific fixations 
occurred; only very occasionally did spontaneous coagulation take 
place at this temperature. Extracts of cultures, shaken and centri¬ 
fuged, were always used as antigens. A most successful method of 
obtaining haemolytic amboceptor is stated to be that described by 
Coca (A. F.) 1916. Rabbits were inoculated intravenously with 1 to 
2 c.c. of washed sheep’s corpuscles, and, after an interval oi four days, 
the same quantity was again injected intravenously. Six to seven 
days after the second inoculation the rabbits gave sera with high 
titres, up to 1-4,000. Guinea-pig serum was used as complement; 
occasionally the serum of a particular guinea-pig was found to be quite 
useless on account of its low complement content. 

A few conglutination tests were made and the results were found to 
correspond roughly with those obtained by the complement fixation 
test. The agglutination test was used as a control in some cases but 
great difficulty was encountered in getting an agglutinating strain of 
the glanders bacillus as it usually lost its agglutinability after having 
been sub-cultured a few times. Robinson divides his cases up into six 
groups:— 

(1) Negative to complement fixation and not glandered. Of these 
1,042 out of a total of 1,160 were obtained. Diagnosis was confirmed 
later at post-mortem in 756 cases. 

(2) Positive to complement fixation and glandered. Of these 15 
cases were encountered. In all of these with the exception of one 
horse a positive complement fixation test and a typical mallein 
reaction was obtained. The exceptional case gave a temperature 
reaction only to mallein. 

(3) Glandered but negative to complement fixation. Four cases 
occurred, all belonging to one batch and all acute cases. One gaf e 
a temperature reaction and a small suspicious local reaction to mallein 
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and died a week later from glanderous pneumonia. The other 
three developed farcy within a fortnight of purchase., .and were 
destroyed. 

(4) Positive to complement fixation and mallein, but not glandered. 
Of these, six cases occurred. One gave a temperature reaction and a 
very slight local reaction to mallein and subsequently the mallein 
tests on it were atypical or apparently negative. It, however, con¬ 
tinued to give positive results to the complement test. On post¬ 
mortem a few fibrous nodules were found in the lungs, but inoculation 
of guinea-pigs with material gave negative results. A second horse 
fust gave a typical mallein reaction but a month later failed to react. 
At this time the complement fixation result was positive but it sub¬ 
sequently gradually declined. The four other horses gave results 
that were undoubtedly positive to the complement fixation test on 
account of their having been subjected to injections of mallein pre¬ 
viously ; the antibodies were in all cases lost after the mallein 
injections had ceased. 

(5) Seven horses gave reactions to mallein, most of them being not 
decidedly typical but strongly suspicious. The complement fixation 
test in all these was negative. In three of these which gave typical 
temperature reactions but not typical local reactions glanders was not 
detectable post-mortem. One showed post-mortem a few nodules, the 
nature of which was not determined, but they were probably not due 
to glanders. One gave at first a negative mallein reaction, but a month 
later a temperature and a fairly good local reaction; post-mortem 
result was negative. The remaining two horses gave indefinite 
reactions, both temperature and load, and were negative post¬ 
mortem. 

(6) A large number of cases, 86, were obtained of horses which 
gave a positive complement fixation reaction on arrival and were 
negative to mallein (by positive reaction is meant complete fixation 
with quantities of 0‘2 and 01 c.c. of serum). Some cases were found 
to be positive with quantities of 0 01 c.c. of serum and were not 
glandered. Sixty-two gave complete fixation and 24 partial er 
incomplete fixation, in most cases absent when quantities lower than 
01 c.c. of serum were used. 

Sixty-six out of the 86 cases were horses purchased from the Defence 
Force or Police, and probably all of them lost their glanders antibodies 
within two or three months. A few horses which on arrival gave 
negative complement reactions developed positive ones later but 
nearly always previous injections with mallein could be put down as the 
cause. At the close of the Campaign a large amount of mallein testing 
was done upon the horses and many had been injected several times 
within a few months. 

These results therefore indicate that in nearly all cases where a 
positive reaction to the complement fixation test is obtained in a horse 
that is not glandered the reaction may be attributed to a previous 
injection with mallein. 

“ The main point which this paper is intended to bring out is the 
unreliability of positive reactions to complement fixation in horses 
that have previously been malleined, even where a month has elapsed 
since the last mallein test, unless that test was the first and not the 
last of a series.” 
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Veltt (H.). Quelques observations relatives anx pasteorelloses an 
Maroe. — Butt. Soc. Path. Exot. 1920. July 7. VoL 13. No. 7. 
pp. 493-497. 

In this short note the author calls attention to the affections caused 
by organisms of the fowl cholera or haemorrhagic septicaemic group 
in Morocco. 

The animal chiefly affected with these organisms appears to be the 
pig, and a heavy mortality is sometimes caused by diseases due to the 
same type of organism also in other animals. In pigs the infection is 
often mixed but sometimes it nevertheless manifests itself in a pure 
form and causes very high mortality. The form which it usually takes 
is the oedematous form shown by acute general symptoms together 
with the appearance in the region of the throat of a soft oedematous 
swelling. Young animals are much more susceptible than adults. 
The disease is seasonal and occurs chiefly in the spring. Every 
year outbreaks are reported almost simultaneously in different 
districts. 

Diagnosis is usually very difficult inasmuch as the condition may 
be easily confounded with anthrax and the nature of the disease can 
only be identified by laboratory examination. On post-mortem 
examination one finds in the swollen parts areas of blood-stained 
infiltration from which exudes a sero-fibrinous lemon-coloured or 
brownish fluid; the muscles usually show minute haemorrhages; the 
lymphatic glands are soft on section especially in the oedematous 
regions. The outbreaks always run a characteristic course. They 
are sudden in their onset and cases of death rapidly follow each other 
and then as a rule the disease disappears just as suddenly as it 
appeared. These occurrences are similar to what takes place in fowl 
cholera. 

One outbreak of haemorrhagic septicaemia among cattle presented 
peculiar features; calves alone were attacked and at first it was thought 
they were affected with an acute attack of white scour. Symptoms were 
shown suddenly; the animals became dull and lost their appetite; and 
then they became affected with acute colic and severe straining ; the 
faeces were at first normal and covered with mucus or blood, but later 
they became diarrhoeic. Death occurred usually in 12-24 hours. Some 
cross-bred Moroccan zebus survived for two or three days. Two 
adult animals, a working ox and a milch cow, were attacked and 
succumbed. Apart from symptoms in connection with the digestive 
tract they presented characteristic swellings about the head and 
tongue. In the calves also there were signs of dysphagia and salivation. 
The disease was present in the young pigs of lie establishment and it 
ran the usual characteristic oedematous form. The organisms were 
isolated in culture and by the inoculation of pigeons. The origin of the 
outbreak was traced to the drinking water. As soon as a diagnosis 
was made the animals each received from 5 to 10 c.c. of anti-serum and 
the disease then immediately disappeared. A calf left uninoculated, 
on the other hand, died with the usual symptoms. The serum was 
prepared by using various strains of the organism isolated from the 
pig and of the fowl cholera organism. 
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Verge (Jean). La pasteurellose du (raffle en Syrie. [Haemorrhagic 
Septicaemia of the Buffalo in Syria.]— Butt. Soc. Cent. Mid. Vet. 
1919. Dec. 18. Rec. Mid. Vit. 1920. Jan. 30. Vol 96. 
No. 2. pp. 52-65. 

In certain parte of Syria where buffaloes are kept in very large 
numbers haemorrhagic septicaemia does not appear to exist, but m 
the Houlai Plains and along the course of the Jordan, where buffaloes 
are used by certain Bedouin tribes in the district to replace oxen in farm 
work, the disease exists as a very deadly enzootic which causes great 
ravages among the herds in certain years. The disease is seasonal and 
appears towards the end of winter and rages throughout the springtime. 
The disease again disappears in the winter. It is believed by the 
natives that rinderpest and haemorrhagic septicaemia never occur 
simultaneously among the herds of buffaloes. Adult and very young 
buffaloes seem to be most resistant and animals from six months to two 
or three years old suffer most heavily. The author describes fully the 
symptoms of the disease, which would appear to be similar to those 
recorded, elsewhere. The disease runs its course in from 6 to 24 hours 
as a rule. Unfortunately, the author was not able to perform any 
bacteriological examination. 

Meter (E. F.) & Shaw (E. B.). LA Comparison of the Morphologic, 
Cultural and Biochemical Characteristics of B. abortus and 
B. mditensis. Studies on the Genus Brucella Nov. Gen. I. — Jl. 
Infect. Diseases. 1920. Sept. Vol. 27. No. 3. pp. 173-184. 
With 8 figs. 

-& Feusier (M. L.). ii. Principles in Serologic Grouping of 

B. abortus and B. mditensis. Correlation between Absorption and 
Agglutination Tests. Studies on the Genus Brucella Nov. Gen. 
li.— Ibid. pp. 185-206. With 14 charts. 

In these two papers a series of laboratory experiments are described 
which are held to indicate that there is a very close relationship 
between the causal organisms of the common form of contagious 
abortion in cattle and of Malta, or undulant, fever in man. This 
relationship was first suggested by some work published by Evans 
(Alice E.) in 1918, although serious attention was not paid to this 
author’s work at the time owing to the fact that the organisms were 
also supposed to bear some resemblance to Bacillus bronckisepticus, 
which is obviously a different type of organism. The term micrococcus 
as applied to the Malta fever bacterium is strongly disputed. 

In the first paper a comparative study is described of 21 cultures of 
“ Micrococcus ” mditensis obtained from various parts of the world 
and of 32 cultures of B. abortus Bang isolated in U.S.A. and Gt. Britain. 
It is held that the two organisms cannot be distinguished morpho¬ 
logically or biochemically. The so-called “ Micrococcus ” mditensis 
appears in young cultures as a short rod and ought therefore to be 
designated as Bacterium mditense. The pigment production of the 
majority of the actively growing Malta fever strains on a medium 
called glycerol-peptic-digest agar and on alkaline potato cylinders 
after five days incubation was more intense than with the strains of 
B. abortus. Cultures of both organisms produced “ after 20 days 
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incubation in glucose and lactose broth an alkaline reaction and a 
characteristic reduction of the H-ion concentration equal to about 
0 6 to 10 Ph.” 

In the second paper a number of cross-agglutination or absorption 
tests were carried out on 14 strains of the abortion and Malta fever 
organisms. The anti-sera used for the test were obtained by immunis¬ 
ing rabbits with both dead and living cultures of the organisms. In 
some of the tests monkey and guinea-pig anti-sera were also used. The 
organisms were suspended in weak formalin solutions for the tests. It 
was concluded that the 14 strains could be divided serologically into 
four groups; Group 1 contained one Malta fever and one abortion 
strain, Group 2 contained nine Malta fever strains, Group 3 contained 
one Malta fever strain, and Group 4 two para-melitensis strains. 
However, all other abortion strains tested were found to fall into 
Group 1. There was, however, a close relationship between Groups 
1 and 2, which were sharply defined from Groups 3 and 4. 

In the course of this work the authors claim to have established 
three principles, viz.: (1) That an anti-serum cannot be exhausted by 
strains of another group. It is always exhausted by its homologous 
strain and may be exhausted by other members of the same group. 
(2) That a strain acts in a uniform manner (qualitatively) on all strains 
in another group under the same absorption conditions. This uniform 
action constitutes the basis for group affiliation. (3) That strains 
within the same group do not necessarily act in a uniform manner on 
one another when absorbed from the same anti-serum. This con¬ 
stitutes the basis for individual differentiation 

It is suggested that B. abortus and B. melitensis ought to be given 
generic rank in the Bacteriaceae family as the genus “ Brucella,” in 
conformity with the system of classification adopted by the Society 
of American Bacteriologists. A series of agglutination tests with the 
two types of organism revealed a gradation in the highest limit of 
agglutinability for the different strains. These gradations were 
constant for each strain when used against the various anti-sera. 

The sera of cows and pigs. suffering from naturally contracted 
contagious abortion was found capable of reacting to both B. abortus 
and B. melitensis. 

[The problem presented in these papers is, on the surface, one of 
most serious import. Are the organisms of contagious abortion in 
cattle and Malta fever in man identical or so closely related that they 
cannot be differentiated except by delicate laboratory tests ? A 
perusal of these papers would incline one to think that that was the case, 
but the conclusions are couched in somewhat vague and diffuse terms, 
and the real question of importance is not directly attacked. The fact 
is that only one of the Malta fever strains fell into the same group as the 
abortion strain. Nearly all the rest fell into a group by themselves. 
Besides, there can be but little question as to the absence of pathogenic 
relationship between these organisms, for while in this country con¬ 
tagious abortion in cattle is rampant and no precautions are taken to 
exclude the contamination of human beings by milk, Malta fever, on 
the other hand, happily does not occur.— Ed.] 


Vol. 8. No. 4.] Diseases due to Filterable Viruses. 


325 


DISEASES DUE TO FILTERABLE VIRUSES. 

de Kook (G. v. d. W.). Further Observations on the Disease Equine 
Pernicious Anaemia. —Union of South Africa, Dept, of Agriculture 
7th & 8th Repts. of the Director of Veterinary Research. 1918. 
Apr. pp. 587-636. With 13 tables. 

Towards the end of 1913 equine pernicious or infectious anaemia 
was for the first time recognised .in South Africa by Theiler and 
Kehoe [see this Bulletin, 1916, Vol. 4, No. 3, p. 120]. 

After showing that it was the same disease as occurs in Europe, 
America, and Japan, these authors called attention to its great 
economical importance insofar as it affected the immunisation 
of horses against horse sickness. Further experience has shown 
that it is very difficult to diagnose the disease definitely when once it 
has made its appearance, or when it is suspected during a horse- 
sickness imm unisation process. Remissions and exacerbations of 
temperature often occurred in some of the injected horses and 
frequently these reactions could not be accounted for clinically; 
other symptoms such as dirty conjunctival mucous membranes, with 
petechiae, dullness, loss of appetite and other symptoms were observed 
m several cases. Negative results were always obtained upon testing 
these a nim als by blood examinations and blood injections. After 
one attack they usually recovered completely. It is suggested that 
some of the so-called poverty or debility cases for which clinically no 
cause could be assigned mighl in reality be stages of infectious anaemia. 
Frequently swellings appeared on these horses without any apparent 
cause and then disappeared after a few days. Some animals, after 
immunisation, did not thrive for some unaccountable reason. Finally, 
the only method of diagnosis which is capable of furnishing satisfactory 
information, i.e., blood inoculation, could not always be relied upon 
especially when the result of the test turned out to be negative. 

Hitherto no natural outbreaks of the disease such as have been 
reported to occur in Japan, America, and other countries have been 
observed by the Veterinary Division in South Africa. Information with 
regard to the distribution of the disease was therefore only obtainable 
from a few reports sent in from districts and dependence was placed 
mainly on investigations made at Onderstepoort, where the majority 
of horses utilised for experimental purposes were unsound and, in 
many cases, decrepit animals, purchased indirectly from different 
centres in the Union, but mostly from the large towns. An attempt 
is made to select as far as possible animals which are to serve for the 
production of virus or serum in horse sickness experiments, avoiding 
horses with swollen limbs, dirty conjunctival mucous membranes, and 
irregular temperatures. 

Since 1915,650 horses had been hyper-immunised for the production 
.of horse sickness serum and 130 selected horses were utilised in order 
to furnish the necessary virus for their inoculation. Fortunately, in 
this manner no single case of infectious anaemia was directly produced 
in any of the serum horses. It would thus appear that the disease is 
not so very prevalent in South Africa as was at one time suspected. 
In July 1914, however, the introduction of carriers had been definitely 
ascertained. The distribution of the disease is most difficult to est imate 
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especially when it assumes the sub-acute or chronic forms, as it is 
then often mistaken for biliary fever, and the two conditions may be 
easily mistaken for each other post-mortem. 

Many so-called attacks of biliary fever are claimed to have been 
successfully treated in practice with trypan blue and other drugs; 
most probably these were cases of infectious anaemia, as it was con¬ 
clusively shown in the Laboratory that all cases of biliary fever that 
were definitely established as such by microscopic examination before¬ 
hand failed completely to respond to drug treatment. 

In Durban, Natal, an outbreak of infectious anaemia was mistaken 
for dunziekt e (see p. 331). Some of the hyper-acute forms of infectious 
anaemia are easily mistaken for some forms of horse sickness, even 
upon post-mortem examination. Enlargement of the spleen and acute 
heart lesions may be common to both diseases. With the frequent 
occurrence of staggers (acute liver atrophy) [this Bulletin, 1920, 
Vol. 8, No. 1, p. 63], amongst horses immunised against horse 
sickness since 1916 specimens were very often forwarded to the 
Laboratory from various centres in the Transvaal for the diagnosis of 
this condition. In many cases no lesions of liver atrophy were present 
but the changes were very suspicious of pernicious anaemia, and De 
Kock’s own observations in the Laboialory showed ■ hat horses in 
the last stage of infectious anaemia may show symptoms having a 
close resemblance to those of acute livei atrophy. The presence 
of carriers often only becomes apparent after the disease makes its 
appearance in animals inoculated with the blood of such carriers. It 
would be very costly and impracticable to ascertain the infectivity of 
the blood of these animals by blood inoculation on account of the 
large number that would be required. 

There is no doubt but that the disease occurred in South Africa prior 
to 1914 when it was first definitely diagnosed, and from an 
examination of the Laboratory records suspicious cases appear as far 
back as 1904 and thence forward there seem to have been quite 
a number of cases. During the period 1904-1917 records in connection 
with 8,906 admitted are available. Amongst these there were only 
four that could be regarded as positive cases of the disease (i.e., less 
than 0 - 5 per cent.) and 72 doubtful cases. There were 33 which could 
be classified as infectious anaemia after they had been subjected to 
treatment at the Laboratory and in addition 79 doubtful cases. The 
diagnosis of these cases was based on the temperature and other 
observations made during their stay at the laboratory. 

De Kock proceeds to analyse the history of these cases in detail. 
It transpires from such an examination that there does occur a consider¬ 
able number of secondary reactions following upon the inoculations 
involved in the production of horse sickness immunity (post-horse 
sickness reactions, which usually occur a few days and sometimes 
several days after an animal has passed through a typical horse sickness 
fever reaction, reactions after hyper-immunisation, and bleeding). 
These reactions might be easily mistaken for infectious anaemia. It 
was often impossible to incriminate definitely any particular virus or 
serum as the source of infection in most of the cases that occurred 
after treatment. 

In order to exclude contamination with the virus of infectious 
anaemia from the material used for the immunising of horses against 



327 


Vol. 8. No. 4.] Diseases due to Filterable Viruses. 

horse sickness it is suggested that the following plan might be adopted 
in the preparations of the “ virus ” until some simpler method of 
diagnosis has been devised :—(a) Select for “ bleeders ” fairly young 
horses in good condition; keep them under observation for at least a 
month; if no symptoms suspicious of infectious anaemia are observed 
they can be utilised, (b) Before they are injected with the horse 
sickness viruB test their blood by injecting it into at least three other 
horses, (c) After virus has been taken from these horses test it again 
on at least three susceptible horses in order to ascertain its horse 
sickness virulency and simultaneously whether it is free from 
infectious anaemia. If the virus prepared is of the virulent horse 
sickness type instead of the attenuated type this test must be carried 
out on immune horses instead of on susceptible ones. 

In order to exclude contamination with the virus of infectious 
anaemia from the anti-serum to be used in the immunising of horses 
against horse sickness all serum should be stored for at least one year. 
Storing for three years did not cause any depreciation in the value of 
the serum. Heating, on the other hand, did not seem to be effective. 
Serum infected with infectious anaemia was heated for 20 hours at 
45° C without destroying the virus. 

In addition to the symptoms described by Theiler and Kehoe in 
1915 de Kock noted bleeding from the nostrils and skin and sometimes 
symptoms of so-called “ staggers ” in a few acute cases prior to death. 
A careful enquiry was made into the state of the bone marrow in 
animals that had died from infectious anaemia and many other diseases. 
Pathognomonic lesions in this situation have been described by some 
authors. Confirmation was again obtained of Theiler and Kehoe’s 
conclusions “that the results they obtained do not allow them to 
regard the bone marrow of animals dying from infectious anaemia as 
presenting any special characteristic appearance, since exactly similar 
appearances are to be met with in animals coming to autopsy as a 
result of death from a large variety t>f causes.” 

Experiments were undertaken in order to ascertain whether a serum 
could be prepared from animala clinically recovered from pernicious 
anaemia that might have curative or preventive properties. No such 
properties were demonstrated, but, on the contrary, some of the 
inoculated horses developed the disease. A number of interesting 
facts were brought out from the experiments. 

(a) The serum did not yield uniform results when injected into 
susceptible animals and only a certain percentage of inoculated horses 
subsequently showed symptoms of the disease. Serum taken on one 
particular date from an infected horse did not always reproduce the 
disease and similarly serum taken on different dates did not invariably 
produce the disease. 

(b) Infective serum was found to be still virulent after having been 
kept for six months. The inf activity of blood from infected animals 
appeared to be more unif orm than that of serum when injected in fairly 
large doses to susceptible animals, but here again the results were not 
constant. 

There is no explanation forthcoming as to why the virus present 
in the blood or serum is capable of producing the disease while it fails 
in others, which are not virus carriers. 
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It would appear from a number of observations that there do not 
exist any variations in virulence of a particular strain or any difference 
in the virulence of different strains in infectious anaemia. It was not 
found possible by re-inoculating known virus carriers that had clinically 
recovered to produce in them the disease “ afresh,” or cause a 
“ relapse ” or “ break-down in the immuni ty.” 

Serum prepared from clinically-recovered horses that had been 
subjected to inoculation with massive quantities of virulent blood 
acquired no therapeutic properties. 

De Kock demonstrates‘in tabular form the results of attempts at 
curative treatment by means of a variety of drugs, including arseno- 
phenylglycine, trypan blue, camphor, brilliant green, malachite green, 
turpentine, methylene blue, arrhenal, thymol, creosote, eucalyptus, 
quinine bihydrobromide, carbolic acid, and alcohol, given singly and 
in various conbin^tions. 

After the employment of certain drugs, especially arsenophenyl- 
glycine, fresh remissions of temperature or relapses were caused in 
horses, some of which were regarded as clinically recovered. It is 
suggested that an experiment ought to be carried out on a large number 
of horses in order to ascertain whether this reaction might be employed 
as a method of diagnosis for clinically recovered virus carriers. Other¬ 
wise the drugs used did not appear to exercise any appreciable effecl 
on the course of the disease. 

To exclude the possibility of spreading the infectious anaemia virus 
during the course of immunising against horse sickness the au' hor now 
adopts a fresh set of sterilised instruments for each animal. 

Theiler (Arnold). Paralysis of the Oesophagus in the Horse as a 
Sequel to Horse-Sickness. —Union of South Africa, Dept, of 
Agriculture, 7th & 8th Repts. of the Director of Veterinary Research. 
1918. Apr. pp. 339-357. 

In the course of experiments’performed in connection with the 
immunisation of horses against horse-sickness, symptoms were on several 
occasions noted that corresponded in every xespect with those of the 
few cases of paralysis of the oesophagus already described in veterinary 
literature. It would appear that this condition is not uncommon as a 
sequel to the dikkop form of horse-sickness. It occurred among horses 
both at the Laboratory and in the field,’ but very few cases occurred 
amongst mules, probably because dikkop is usually much less severe 
in these animals. The disease was noted in inoculated a nima ls only, 
but it seems that the condition is also set up in horses and mules 
which contract the disease naturally. 

Fifteen of these cases aie described in detail and all had been injected 
with a horse-sickness virus and a reaction had followed in the usual 
manner although it varied somewhat in length in the various horses; 
but, it was generally of a mild type. The first observations dated back 
to 1908, but lately the number of cases has been greater, corresponding 
with an increase in t he number of horses submitted to the immunisation 
process. The history in some cases, however, would lead one to 
suspect the particular strain of virus employed. The dikkop swelling 
usually appears towards the end of the fever reaction and its intensity 
varies considerably in different animals. It was after the onset of the 
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typical swellings that paralysis of the oesophagus occurred. In nine 
cases the paralysis was noticed in dikkop which appeared on or before 
the 13th day, and in five cases on or after the 14th day. It also 
occurred in one hyperimmunised horse that developed dikkop on the 
15th day. Usually the paralysis manifested itself from three to eight 
dayB after the onset of dikkop, and it was longest in appearing in 
those cases which developed dikkop early. It thus apparently 
represented a sequel of a severe form of dikkop. 

The symptoms were the same as those usually associated with the 
condition : presence of ingesta in the nostrils, coughing, swellings of 
the throat, increased thirst, and regurgitation of water after drinking 
and feed material after deglutition, later offensive odour from the 
nostrils together with a muco-purulent discharge. Recovery took 
place in two cases, in the first in one day and in the second in three 
days. The others became cdmplicated with bronchitis and pneumonia. 
Some of the hoises were killed at an early stage. 

Post-mortem. There was an impaction of the oesophagus in all but 
one case: sausage-like masses of well-masticated and tightly com¬ 
pressed food fell out on slitting up the oesophagus. 

Theiler discusses the pathogenesis of the condition and concludes 
that it is a paralysis of the oesophagus which occurs independently 
of that of the pharynx and is caused by an interference with the 
afieient nerves from the pharynx. There nerves ordinarily are 
supposed to carry the stimulus which travels ultimately through 
to the efferent nerves to the oesophagus along the oesophageal neive. 
It is also feasible that the horse sickness toxin fixes itself on to these 
nerves. 

Treatment was attempted in several^cases and it would seem that 
blistering the throat and jugular groove or'intensive massage of these 
parts exercised no beneficial effect. 


MISCELLANEOUS. 

Theiler (Arnold). Observations on an Eplzootie Contagions Catarrh 
of the Respiratory Organs of Equines and its Relation to Purpura 
Haemorrhagica.— Union of South Africa, Dept, of Agriculture, 
7th & 8th Repts. of the Director of Veterinary Research. 1918. 
Apr. pp. 361-393. 

In September 1916 a disease swept through the different towns of 
South Africa and attacked nearly all the mules and donkeys. In 
horses and mules it showed itself usually as a fairly benign catarrh of 
the respiratory organs whilst in donkeys it was very often complicated 
with a fulminant and frequently fatal haemorrhagic pneumonia. The 
epizootic appeared among the horses at the Onderstepoort Laboratory 
and could be traced to the introduction of a certain horse. Theiler 
states that a similar outbreak passed through South Africa in the 
beginning of 1897 at the time of the rinderpest epizootic. 



330 


Miscellaneous. 


[Dec. 30, 1920. 


The age of the horses did not appear to affect the incidence or 
severity of the disease and it would thus differ from strangles, for 40 
per cent, of all cases were observed among aged horses. Both sexes 
were equally susceptible. 

The period of incubation was very short, at most no longer than 
a week and probably as short as a day. It would thus resemble in this 
respect the condition described under the same name by Hutyra and 
Marek, where the period lasted from 1 to 5 days. The contagious 
catarrh was characterised in the main by a set of symptoms which were 
all present in the majority of cases, viz., fever, nasal discharge, and 
cough. The catarrhal changes usually originated or were localised in 
the upper air passages. In some cases lung changes could be clinically 
diagnosed or could be surmised from the course of the temperature 
curve. Death resulted following upon either broncho-pneumonia or 
purpura haemorrhagica. There was nothing typical or characteristic 
about the fever, it reached 104-105° F and was either simple or 
consisted of two successive attacks separated by a short interval A 
good many of these horses were in the incubation period of horse sickness. 

The catarrhal symptoms commenced with a serous discharge from 
both nostrils followed by fits of sneezing, early coughing with sometimes 
real fits of coughing. These symptoms lasted sometimes only two or 
three days and the horse recovered, but most frequently the disease 
increased in intensity and the discharge became mucous or muco¬ 
purulent and lasted three weeks or longer in many cases. Symptoms 
of conjunctivitis were noted in a few rare cases. 

Pulmonary lesions were detected in 24 per cent, of the cases, and 
these revealed themselves during life by dyspnoea. 

In the beginning and in light cases the horses’ behaviour and appetite 
suffered little. Purpura haemorrhagica occurred in a few horses and 
the symptoms of this condition appeared very suddenly at the con¬ 
clusion or during a late stage of the catarrh, that is about 24 days to a 
month after the onset of symptoms. Oedema of the chest, abdomen, 
and sheath and hind legs were seen in about 10 per cent, of all cases. 
Pharyngitis, lymphadenitis suppurativa, and luxation of the patella 
were recorded in isolated cases. 

The catarrh itself did not seem to be the cause of death, but the 
complications following upon it, viz., broncho-pneumonia and purpura. 

With regard to the differential diagnosis and identification of the 
disease, the question has to be considered whether it is the epizootic 
laryngo-tracheal catarrh of the horse described in Hutyra and Marek 
or the “ influenza catarrhalis ” of horses. The symptomatology of these 
conditions are quoted at length as given in the text books (Hutyra and 
Marek, and Wallis Hoare), and on comparison Theiler concludes that 
the epizootic catarrh observed in South Africa would have to be 
identified with that specific disease in which purpura haemorrhagica 
is a sequel. Thus it would neither be the epizootic catarrh nor the 
influenza catarrhalis described by Hutyra and Marek but it might be 
the light form of influenza of Wallis Hoare. This light influenza thus 
might be an entity of its own. 

The experience of South Africa is stated to be of almost experimental 
value to explain the cause of purpura haemorrhagica, which has never 
been observed in the country under any conditions other than those 
caused by the epizootic catarrh. 
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Thbiler (Arnold). Dnnziekte in South African Horses (Enzootic 
Liver Cirrhosis). —Union of South Africa, Dept, of Agriculture, 7th 
& 8th Repts. of the Director of Veterinary Research. 1918. Apr. 
pp. 107-177. With 6 plates comprising 12 figs. 

The South African disease of horses known as “ dunziekte ” has been 
described by observers (Robertson, Verney) as a cirrhosis of the 
fiver believed to be caused by the ingestion of plants belonging to the 
genus Senecio, particularly S. latifolius. Feeding experiments under¬ 
taken by Theiler with the plant produced, however, a parenchymatous 
hepatitis [see this Bulletin, 1920, VoL 8, No. 1, p. 63], and thus the 
generally accepted view with regard to the causation of the disease 
would appear to be erroneous. [We recommend the reader to direct 
his attention carefully to the information contained in the next two 
extracts for further recent observations on this subject.— Ed.] 

In human pathology a number of conditions are described under the 
name of fiver cirrhosis which consist mainly in an induration of the 
organ and an atrophy of the fiver cells. The induration is due to the 
production of connective tissue which increases at the expense of the 
specific cells. Three kinds of the condition may be recognised, viz., 
(1) the common atrophic liver cirrhosis, Laennec’s cirrhosis or granular 
atrophy; (2) hypertrophic fiver cirrhosis (with icterus), Hanot’s 
fiver cirrhosis ; (3) the cyanotic induration. The terms atrophy and 
hypertrophy are applied to the whole organ, which in 1 and 3 decreases 
whilst in 2 it increases in size. As far as the fiver cells are concerned, 
the final result is the same in all, viz., atrophy. These three conditions 
represent etiologically different morbid entities, although it is not yet 
certain what are the causes of the first two. The third form is con¬ 
sidered to be a simple sequel to some process obstructing the proper 
action of the heart. 

In equine pathology no attempt has been made to differentiate 
between the various forms of cirrhosis. The description of the histology 
of the condition in this animal does not tally with that of either of the 
first two forms of the human lesion. The description given by Kitt 
of cirrhosis in the horse is not sufficiently detailed to enable one to 
compare the condition with that of man. Since, however, identical 
mechanical causes probably bring about identical consequences it may 
be concluded that the histological changes in the indurated liver of the 
horse and man would be identical and thus it may be possible to find 
cyanotic cirrhosis, or pseudo-cirrhosis, in the horse. 

The clinical symptoms of the disease described in horses, particularly 
of the so-called “ Schweinsberger disease ” which has been accurately 
recorded, do not correspond with those found in man. This discre¬ 
pancy may be due to different causes, for example, to the difference 
that naturally exists between the two classes of patients. It is, 
however, more likely to be due to the differences in the underlying 
pathological changes. In man fiver cirrhosis does not apparently 
lead to such a rapid and extensive destruction of the specific cells as 
it does in the horse. This fact alone may account for the difference in 
symptomatology, which, in the human subject, is related in the 
atrophic form to a stasis in the lymphatic and portal systems, but in 
the horse, however, to an early intoxication of the central nervous 
system. 
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A minute description is given of the morbid anatomy and sympto¬ 
matology of dunziekte. Two stages of lesions were distinguished and 
between them there were transitions. One or both of these stages could 
•be found in horses that had died with symptoms of the disease. The 
lesions begin with a stasis of the sub-lobular and central veins, leading 
to an extravasation of blood into the central and intermediary portion 
of the liver lobules. This is succeeded by hypertrophy of the walls 
of the veins and of the connective tissue in the lobules extending 
into the periphery. The induration so produced resembles to a certain 
extent the so-called cyanotic cirrhosis of man, but in affected horses 
no heart lesions could be found. The cause of the stasis in dunziekte 
must therefore rest actually in the liver veins. The primary stasis 
in these veins could be attributed to a paralysis of the vaso-constrictor 
nerves, or a stimulation of the vaso-dilators, which are derived from 
the vagus trunk. The fact that the stomach is usually enormously 
dilated lends support to the view that the vagus nerve is primarily 
attacked, and moreover, some affected animals develop grave res¬ 
piratory troubles due to stenosis of the larynx, the muscles of which 
are supplied by the recurrent laryngeal nerve, a branch of the vagus. 
The formation of new connective tisssue between and within the lobules 
would correspond with an attempt at compensating for the. lack of 
vaso-motor innervation of the hepatic veins. This newly-formed 
fibrous tissue leads to atrophy and disappearance of the liver cells. 
The lesions apparently are irreparable. 

The disease, which appears amongst horses kept at pasture, is 
insidious in its onset and one of the first symptoms is yawning or 
gaping, together with an unthrifty-looking coat; then the horse changes 
its demeanour and if placed in a stable it will be noticed to develop 
a habit of persistently brushing against obstacles with resulting 
superficial abrasions on its body. Gradually, symptoms of uncertain 
gait become pronounced, the horse becomes restless and if let loose will 
flounder about. Eventually it has great difficulty in keeping its 
balance and staggers from side to side. A certain degree of uncon¬ 
sciousness appears as the disease develops. In many cases the con¬ 
junctiva has a slightly yellowish tinge, the appetite is irregular and 
capricious. No definite fever reactions were observed. The pulse 
at the beginning of the disease shows no changes but towards the 
end it increases in frequency and before death may reach 70 per 
minute. The respiration may be changed and towards the end there 
are symptoms of acute dyspnoea. Pregnant mares aborted towards 
the end of the disease. The horse tries to keep on its legs until the 
the very end but in some cases the animal may develop fits of real 
madness and become entirely uncontrollable. The disease invariably 
ends fatally. 

Cases came under notice which ran an atypical course. The animals 
developed an acute attack resembling staggers. The acute form 
resembles cases of acute liver atrophy (acute staggers) although the 
underlying pathological processes are different. Apparently the 
absence of functional specific liver cells is responsible for the symptoms 
no matter what is the cause of their disappearance. In dunziekte, 
however, the liver lesions are not the only ones found, for paralysis 
and paresis of the stomach must also be considered as a characteristic 
symptom. 
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The symptomatology of dunziekte 'would correspond with that 
given of the “ Schweinsberger disease ” but unfortunately the 
histological changes in this disease have not been described in sufficient 
detail to enable one to identify the two conditions ; but a distension 
of the stomach has been mentioned. 

In New Zealand a disease of horses accompanied with liver cirrhosis 
has been described particularly by Gilruth and is known as the 
“ Winton disease.” The symptoms manifested in the course of this 
disease show a striking resemblance to those of the South African 
condition. The morbid anatomy likewise shows certain resemblances, 
but the descriptions given of the lesions by Gilruth refer not only 
to cases which originate in the field but to lesions found in horses and 
cattle which had been fed on Seneeio jacobea, as the result of which 
feeding these animals succumbed. Gilruth declared the disease so 
produced as identical with the Winton disease and so concluded that 
S. jacobea was the cause. 

The geographical distribution of dunziekte shows a noteworthy 
peculiarity. In normal times it is only known to occur as an enzootic 
in different areas of Natal, Griqualand East, and in the District of 
Molteno, all situated on the South Eastern and Southern slopes of 
certain mountain ranges. The occurrence of the disease among 
military horses outside these districts can be explained by the fact 
that horses are known to succumb to the disease a long time after 
their removal from the dunziekte veld (2 years, Verney). The 
disease shows no predilection as regards sex or age but it does not 
seem to occur among stabled horses. In the affected areas horse 
breeding has now been practically all given up as the disease has 
increased to such an extent that horse farming has become impossible 
and cattle and sheep now replace horses in these districts. 

The probability that the disease is caused by a nematode infestation 
was ruled out by feeding experiments, and likewise a considerable 
number of attempts to transmit the disease by inoculation failed, 
indicating that the disease was not a bacterial or protozoan infection. 
It then remained to ascertain whether the disease was caused by one 
or more toxic plants. Undoubtedly influenced by Gilruth’s work 
on the Winton disease, South African writers (Robertson, Verney) 
had looked for the caqse amongst representatives of the genus 
Seneeio which were numerous in the affected areas. The species 
S. latifolius and burchelli were subjected to trials on horses and cattle 
and a disease was produced which ended fatally. The lesions found 
were interpreted to be those of cirrhosis. As mentioned above, 
however, Theiler’s own work in this direction failed to lend con¬ 
firmation to these findings and S. latifolius as a cause of the South 
African dunziekte is therefore discarded. This conclusion naturally 
leads one to make a closer examination of Gilruth’s originally recorded 
results, and indeed Theiler believes that the results of Gilruth’s 
experiments so closely resemble those made in South Africa with 
S. latifolius that the animals died of true ragwort poisoning and not 
of a disease akin to dunziekte. Gilruth’s experiments only proved 
that S. jacobea was toxic both for horses and cattle and that the 
disease so produced was one of the liver. If, on the other hand, the 
Winton disease is identical with ragwort poisoning it cannot be identical 
with the South African dunziekte. But upon examining the facta 
(720) d2 
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Theiler maintains that Winton disease and S. jacobea poisoning are 
most likely also two different pathological conditions. 

From a pathological and clinical point of view dunziekte resembles 
the Schweiksberger disease, which is encountered in several localities 
(Kurhessen, Bavaria, and the Rhine Valley in Baden). In all places 
it occurred on a definite type of soil, characterised by bogs, frequently 
exposed to inundations. In other parts the disease was connected 
with clover feeding but the real cause is apparently quite unknown. 
At all events no mention has been made of Senecio. 

It is difficult to connect the etiology of the disease with any of the 
common causes accountable for liver cirrhosis in man. As stated 
above Theiler believes that the condition is set up by the action of 
some specific toxin on the liver nerves and that this must be looked 
for in one or some plants. In the feeding experiments with Crotalaria 
dura to horses and cattle (see p. 341) cirrhotic livers were found 
that resembled somewhat those of dunziekte. Clinically no symptoms 
analogous to those of dunziekte were, however, noted. But it is 
some other plant with more active toxic principles which must be 
made responsible. 

Willmot (iTrederick C.) & Robertson (George W.). Senecio Disease, 
or Cirrhosis ol the Liver, Due to Senecio Poisoning. — S. African 
Med. Record. 1920. Sept. 25. Vol. 18. No. 18. pp. 346-348. 

In this short paper attention is called to a disease of human beings 
in South Africa which is attributed to Senecio poisoning; on account 
of the resemblance between it and the conditions found in domesticated 
animals and attributed to the same origin the matter is of special 
interest. In 1918 certain cases of sickness of obscure causation in the 
George district of the Cape Province were brought to the notice of the 
Union Government Health Department. Whole families had suffered 
from time to time from a complaint, the chief symptoms of which were 
abdominal pain and vomiting, with ascites. It was suggested that the 
disease was of dietetic origin and samples of meal and wheat that had 
been made into bread and eaten for some time by affected persons were 
examined. It was found that the plants known as Senecio ilicifolius 
and S. burchelli grow as weeds in the wheat fields at George, and that 
when the wheat is threshed the seeds and portions of these plants 
frequently remain behind and are sold with the wheat. When the 
old-fashioned system of milling, with incomplete winnowing, is adopted 
these seeds are also ground with the wheat grains into meal. The 
investigators had in mind similar diseases in stock which were regarded 
as having been conclusively associated with plants of the same species. 

The disease had existed in the George and Mossel Bay districts for 
at least ten years previously and during this period about 80 cases— 
many of them fatal—had occurred. At the time of the enquiry there 
were about 11 cases, the majority of which subsequently died. The 
patients invariably belonged to the poorer class of Europeans whbse 
food was bread and who seldom had any other food except perhaps 
sweet potato. 

The commencing symptoms were generally those of digestive 
derangement and resembled those of ordinary dyspepsia with pain in the 
stomach which sometimes became worse after meals. The onset was 
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either gradual or rapid. It would seem that the period between the 
onset of symptoms and death might vary from 14 days to two years or 
more. One man after eating for two or three days bread containing 
Senecio was seized with violent attacks of abdominal pain, which 
passed off without treatment. The symptoms continued at intervals 
and became more frequent and severe as the disease progressed. 
There might or might not be diarrhoea. Blood was often vomited or 
passed in the stools. The liver soon became enlarged and ascites 
rapidly developed in all severe cases. The temperature was generally 
normal or sub-normaL Signs of collapse often came on quite early 
in the course of the disease. There was considerable distension 
of the abdomen. 

Most of the cases investigated were in Europeans, and the majority 
in children. 

The liver in what seemed to be a recent case of the disease was 
increased in size, its edges were rounded and on its surface well- 
defined slightly raised areas of a deeper colour than normal were noted. 
On cutting into these portions they were found to be engorged with 
blood and to vary in size from that of a hazel nut to that of a walnut. 
Microscopic examination of sections showed the capillaries between the 
hepatic cells to be distended with blood, the central venule dilated, the 
liver cells reduced in size and some of them contained pigment of a 
brown colour and others fatty particles. 

The more advanced cases showed similar sized areas in the liver but 
these were of a lighter colour than the liver substance and on micro¬ 
scopic examination the usual round-celled infiltration and formation of 
new fibrous tissue such as is met with in cirrhosis of the liver in other 
cases was the most marked change. The stomach was, as a rule, normal 
in size. On the mucous membrane there were numerous minute dark 
coloured circular spots varying in size from that of a pin’s head to that of 
a pea. The affected area was always the larger curvature, beginning 1.1 
inches from the pylorus and extending along the lower part of the larger 
curvature for 3 inches. After washing, these dark-coloured spots 
appeared as very small ulcers, some of which were very superficial but 
others extended through the mucous coat. The bases appeared 
covered with haemorrhage from small eroded vessels. 

With the exception of the kidneys, which showed marked congestion, 
the other organs examined were normal. 

A number of feeding experiments were conducted upon guinea-pigs 
and white mice with material suspected to be contaminated with 
Senecio heads and also with the dried flower-heads and seeds of both 
S. ilicifolius and burcheUi added to their ordinary food. All these 
animals became much emaciated in spite of the fact that they consumed 
a normal amount of food. One guinea-pig out of 12 died after feeding 
for 10 weeks on varying quantities of dried, ground-up seed heads and 
tops of a plant identified as S. ilicifolius. The post-mortem findings 
in this guinea-pig were almost identical with those observed in the 
human subject, viz., liver mottled, showing well-defined macroscopic 
areas of a lighter colour than normal, which on microscopic examination 
were found to be due to a round-celled infiltration—both intra-and 
inter-lobular—with the formation of new fibrous tissue. The stomach 
and upper part of the duodenum contained dark brown fluid and many 
small specks of blood were found adherent tbthe stomach wall, chiefly 
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in the neighbourhood of the pyloric end ; on washing the blood away 
numerous minute ulcers could be made out with a hand lens. 

Almost identical appearances were found upon post-mortem 
examination of three white rats, which died after having been fed daily 
for nearly four months on three grammes of ground-up heads of 
S. ilicifoliuSy and in one rat which, for three weeks, had had three 
grammes daily of S. burcheUi . 

In the three rats fed with S. Uicifolius the livers were contracted 
and distinctly granular on the surface; in the rat fed on S. burcheUi 
the liver was congested but showed no evidence of contraction. 

The stomach and small intestine of all the rats contained dark 
brown blood-stained material. Fresh blood flakes were noticed on the 
stomach walls in the pyloric region, and, after washing these away, 
very minute pin-point ulcers could be made out. 


Cushny (Arthur R.) & Watt (Henry E.). Senecio Poisoning.— 
Lancet . 1920. Nov. 27. pp. 1089-1090. 

“ The very interesting paper by Drs. F. C. Willmott and G. W. Robert¬ 
son in the Lancet of Oct. 23rd, on cases of Senecio Poisoning in man in 
South Africa has suggested to us that the results obtained by us some years 
ago may interest a wider circle of readers than those of the technical 
journals in which our papers* were published. At the same time some 
corrections and additions may be made in the accounts of our pharmacologi¬ 
cal work. 

“ Senecio poisoning has been known for some years to be the cause of a 
characteristic form of liver cirrhosis in cattle and horses, in Canada, 
where it is known as Pictou disease, in South Africa (Molteno disease) 
and in New Zealand (Winton disease). The connexion between the disease 
and the plants was first established by the careful experimental work of 
Gilruth, Chase, and Pethick, an account of whose work may be found 
in the paper of the senior author already cited. The chemistry of the 
Senecio latifolius was investigated by one of the present writers under 
Professor Wyndham R. Dunstan’s direction, and resulted in the isolation 
of two alkaloids, senecifoline and senecifolidine, which were examined by 
pharmacological experiment and were found to induce the same effects 
m animals as had previously been described by the veterinary investigators 
of the disease in cattle. Very large doses caused acute poisoning marked by 
excitement and convulsions from stimulation of the higher divisions of the 
central nervous system. But these were not of so much interest as the 
symptoms which followed from a single medium dose, or better from small 
doses repeatedly given by the mouth or subcutaneously. These corres¬ 
ponded closely with the disease arising from feeding the plant to laboratory 
animals or cattle, and also with the symptoms described by Drs. Willmott 
and Robertson. The onset was slow, no effects following the injection of 
a single dose for several days ; the animal then began to lose weight, 
diarrhoea and vomiting, general weakness, staggering gait and apathy 
followed, developing into stupor with low temperature and final failure 
of the respiration. Blood was often vomited or passed in the stools and 
was almost invariably found in the stomach and bowel post-mortem. A 
certain amount of ascites was generally present in cats and sometimes this 
was very marked, the abdominal cavity containing large quantities of 
bile-stained flutd. Congestion of the stomach and duodenum with masses 
of black blood was present, whether the poison was given by the mouth or 
hypodermically. The liver was swollen and congested, and microscopically 
many of the liver cells were found in a state of degeneration, while the 
interstitial tissue was swollen and infiltrated with round cells which 


* H. E. Watt : Trans . Chem. Soc ., 1909, Vol. 95, p. 466 ; A. R. Cushnt: 
Jl. Pharm. and Exp. Therap ., 1911, Yol. 2, p. 531, and Abstact in Proc . Boy. 
Soc., 1911, Vol. 84, p. 188. 
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extended between the liver cells. The whole organ presented the appear¬ 
ance of early cirrhosis; the small laboratory # animal8 did not live long 
enough to develop the later stages described in cattle, but there could be no 
doubt that the svmptoms were of the same character. The gall-bladder 
and ducts were filled with dark very viscous bile which could be pressed 
into the gut only with some difficulty. 

“ These experiments were all performed with the alkaloids of Senecio 
latifoliu8 of South Africa, and showed conclusively that these alkaloids 
are responsible for the disease there known as Molteno disease. We then 
took up the study of the Senecio Jacoboea or ragwort, using samples grown 
in this country and in Canada, where it is the cause of Pictou disease. 
To our surprise these caused no symptoms in animals, and in a previous 
communication it was suggested that this might arise from errors in the 
collection or drying of the plants. Many subsequent experiments with 
Senecio Jacoboea grown in Canada or in different parts of this country 
from Morayshire to Surrey have always shown it to be poisonous to animals; 
pla its collected from the stage of seedlings to the final withering and dried 
and prepared in different ways have proved poisonous in doses which were 
practically equal. And one of us has succeeded in isolating from the 
Canadian Senecio Jacoboea alkaloids, which, while differing in some 
chemical properties from the alkaloids of Senecio latijolius , resemble them 
in toxicity and in the symptoms induced experimentally. We are, there¬ 
fore, quite unable to suggest why the first experiment failed to poison 
animals, but we withdraw the statements on the subject made in the 
previous paper. The Senecio Jacoboea of Canada and of this country is 
equally poisonous with the Senecio latifolius of South Africa, induces the 
same symptoms, and owes its toxicity to related alkaloids. Other species 
of the genus Senecio were examined. Senecio silvaticus proved inactive 
in one set of experiments, but later was found poisonous, though perhaps 
less so than the Senecio Jacoboea. Senecio vulgaris, the common groundsel, 
resembled the Senecio Jacoboea in toxicity and symptoms. 

44 Ragwort (Senecio Jacoboea) and groundsel are very common plants 
all over England and Scotland, the bright yellow ragwort giving a blaze 
of colour to waste lands everywhere. It is therefore remarkable that ten 
years ago when I made inquiries of the Board of Agriculture no case of 
cattle poisoning from ragwort in this country was known, though Sir 
Stuart Stockman was familiar with its effects in the Colonies, and had 
made special inquiries as to the occurrence of the disease here. During 
the war, however, he wrote that an outbreak had occurred in England, 
and one of us on examining an extract of the ragwort in the hay on which 
the cattle had been fed found it produced the typical action in rats. The 
rarity of the disease in England appears to be due to the abundant haycrop. 
When this is deficient, and contains an undue amount of ragwort, as 
occurred during the war on the farm in question, there results the same 
disease as is known at Pictou, where the plant is apparently widespread, 
and in South Africa in drought when the animals are driven to eat the 
plant which they generally avoid. 

“ The British Empire, however, does not seem to have a monopoly 
of this disease, for F. V. Holmboe wrote one of us in 1915 from Lyngdal 
in Norway, where the Senecio Jacoboea is very abundant, and where" cattle 
died of a disease called 44 Sirasyke,” which presented the characteristic 
symptoms of senecio poisoning. Details are given in his article in the 
Norske Veterinaertidsskrift, 1915; apparently the farmers of his district 
always suspected a connexion between the ragwort and the disease, and 
this now seems to be fairly established. Holmboe suggests that the 
disease also occurs in Denmark. 

* 4 The extension of the incidence of senecio disease from cattle and horses 
to man by Drs. Willmott and Robertson’s valuable observations may 
draw attention to a form of poisoning which has not yet received the atten- 
tio \ it deserves. In conclusion, it may be added that there is not the 
least probability of cases being met with in man in countries in which 
agriculture and milling are even moderately developed. Senecio is not 
met with in our wheat fields nor in those of the countries from which we 
draw our wheat, and our milling processes would remove its seeds from the 
corn if it were present. Senecio poisoh can only reach the flour when the 
winnowing is carried out by the most primitive methods.” 
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Theiler (Arnold). Geeldlkkop in Sheep (Tribulosis ovium.)—Union oj 
South Africa, Dept, of Agriculture, 7th and 8th Repts. of the Director 
of Veterinary Research. 1918. Apr. pp. 1-55. With 7 plates 
comprising 15 figs. 

In 1886 Hutcheon recorded the occurrence of a disease among 
sheep throughout Cape Colony known to farmers as Dikgeel or Geeldik- 
kop. The number of animals usually attacked was not considerable 
but the mortality among those affected was high; the disease was 
characterised bv liver derangement, which induced a deeply jaundiced 
condition of the whole body, and a serous fluid was exuded sub¬ 
cutaneously, especially about the head region. A number of experienced 
farmers considered the disease to be caused by the eating of the 
plant “ Dubbeltjedoorm ” (Tribulus terrestris), for postmortem 
large quantities of the plant were found in the stomach. In 1887 
Dixon, however, carried out feeding experiments with the plant, 
which were all negative, but from investigations in the field he con¬ 
cluded that the eating of the plant under certain conditions was in 
reality the cause, for the disease appeared only when stock were 
giazed in places where Dubbeltjedoorm grew in abundance. In 1906 
the disease was further investigated by Paine, who again failed to 
transmit the disease by feeding but obtained slight febrile reactions in 
attempts to transmit by inoculation ; it was suggested that the disease 
might be malarial in nature, a view already put forward by Hutcheon. 
Elley in 1905 likewise could furnish no evidence that the disease was 
due to eating the above-named plant. 

From 1915 to 1917 natural outbreaks of the disease were investigated 
by Theiler and his staff; the disease appeared in the South-west 
portion of the Orange Free State, the Northern and Western parts of 
Cape Colony and, particularly in 1917, throughout nearly the whole 
of the Karroo, where it affected hundreds of thousands of sheep and 
caused heavy mortality. 

The disease affected Merino sheep, particularly lambs, and Angora 
goats, together with cross-bred sheep. It did not occur every year, 
and it usually began in November and lasted until April. It was .said 
to be more prevalent on River farms whilst on Berg farms few or no 
cases occurred ; it was contracted only by sheep grazing on the veld. 
The low-lying parts of a farm were particularly dangerous. The earlier 
the first rains occurred, followed by a spell of dry weather, the earlier 
the disease made its appearance. If, on the other hand, no dry 
weather followed, few or no cases appeared. 

Geeldikkop occurred earlier in the year than did blue tongue and 
horse-sickness, but it was more prevalent during seasons in which 
these two diseases were very common. However, in some years it was 
noticed that the disease occurred quite independently of the simulta¬ 
neous occurrence of blue tongue. 

Some farmers believed that the disease was caused by feeding sheep 
with the plant mentioned above, which sprang up after rains ; healthy 
sheep placed on ground where this plant grew showed symptoms about 
two days later. Farmers held that the plants were more poisonous 
on lime veld than elsewhere. It was also noticed that the disease 
reappeared in a flock shortly after its return to the “ infected ” veld. 
On a small farm which was well stocked and closely grazed the disease 
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did not occur whilst on an adjoining one it was very prevalent. On one 
occasion it was stated that a swarm of locusts settled on the veld and 
ate off all the dubbeltje and subsequently no more cases of the disease 
were noted. Some farmers maintained that the plant was poisonous 
only when it became partly dry after a spell of hot weather; the seeds 
were stated to be dangerous only when green, but they became harm¬ 
less when ripe. 

Other farmers held that the insect larva found in the stalk of the 
plant was responsible, while others maintained that insects acted as 
carriers of the infection inasmuch as it was more prevalent on farms 
situated near the river or on low-lying parts of a farm. Others attributed 
the condition to sheep drinking water while in a heated condition 
during the heat of the midday sun. 

Removal to parts of the farm situated at a higher altitude was under¬ 
taken as a preventative measure as soon as the disease appeared, and 
by means of this measure it was soon arrested. The disease was also 
noted to cease suddenly in flocks that continued to feed on the veld 
where they contracted it. Cases were said to develop in 48-72 hours, 
and no further cases were believed to occur 48 hours after the removal 
of a flock to clean ground. Frosts stopped the disease. 

Sheep which had recovered from an attack were found liable to con¬ 
tract it again either during the same season or the following year. 
Such cases usually died. The mortality varied on different farms and 
in different outbreaks, and amounted to from 25 to 90 per cent. 

A considerable number of experiments were made in order to 
establish definitely the mode of transmission of the disease. The 
intravenous injection of blood, pericardial fluid, and cf emulsions of 
kidney, spleen, liver, and lymphatic gland tissue, from affected animals, 
to healthy sheep did not convey the affection. The drenching of sheep 
with portions of the intestines and stomach and their contents and of 
spleen and liver emulsions likewise gave negative results. Mediate and 
immediate contact of a sheep suffering from the disease with two 
healthy ones did not transmit infection. 

Tribulus terrrstris was obtained from three different farms ; on two 
of these the disease was present when the material was collected while 
on the third no cases had been observed. The plants were dried on 
arrival from the first two farms but the plants used from the last farm 
were green. The results were all negative. 

Experiments were then performed on a farm where the disease had 
made its appearance for three years and 700 out of a flock of 2,000 
sheep had succumbed to it. On this farm the vegetation consisted 
mainly of composite shrub-like plants and after heavy rains the annual 
grasses sometimes suddenly sprang up on the plateau and gave the veld 
the appearance of grass land. Whilst the feeding experiments were 
undertaken the weather conditions for the development of the disease 
according to the experience of farmers was ideal. Previous to the 
feeding there had been an exceptional rainfall lasting for three days 
soaking the country thoroughly. This was succeeded by hot sunny 
weather which was only once interrupted, viz., by a rain on the 7th day 
of the experiment. Tribulus suddenly sprangup luxuriantly after the 
rain and what previously had been a dry Karroo veld changed into a 
luxuriant pasture; the flowering plants gave the green verdure a yellow 
tinge. At the same time grasses and bushes grew rapidly and well and 
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food became abundant. Sheep allowed to graze over this vegetation 
did well and returned with full stomachs every evening, while lambs 
kept in an enclosure and fed on Tribulus alone apparently relished the 
plant and for a time actually improved upon it. The first cases of 
illness that developed into Geeldikkop were noted on the 10th day, 
and fresh cases of the disease continued to appear up to the 16th day. 
The number of animals that became affected amounted to 60 per cent., 
and the total mortality to 45 per cent. 40 per cent, did not become 
affected in spite of feeding exclusively on the plant for more than a 
month. However, after the initial improvement all sheep lost condition. 

It would thus appear that Tribulus terrestris is actually the cause of 
Geeldikkop when it is fed exclusively to sheep whilst it is green and 
flowering and at a time when the weather is hot. 

All feeding experiments undertaken subsequently gave negative 
results although they were carried out under otherwise identical 
conditions. Perhaps some change had taken place in the plant owing 
to its having reached meanwhile the mature stage or, on the other hand, 
influences, of which a fungus infection is a notable one, were at play. 
The change might also be due to the weather, which was no longer so 
hot as during the first feeding experiments. 

Tneiler describes in detail the morbid anatomy, symptoms, patho¬ 
genesis, and treatment of the disease. 

The body of a dead animal is usually emaciated, the visible mucous 
membranes are yellow, sometimes there is keratitis. The skin of the 
head shows changes which may be classed into two types, exudative 
and necrotic. In the former the serous effusion affected the skin as a 
whole and the sub-cutis, in the latter only the epidermis and the 
superficial parts of the cutis. The effusion was seen at the beginning 
of the disease and tended to disappear completely by the time of death. 
The rumen always contained ingesta consisting largely of Tribulus, the 
mucous membrane of the small intestines was occasionally injected, 
the large intestines were distended with hard balls of faeces, the 
liver was constantly yellow or green, the gall bladder was nearly 
always distended with green bile. On microscopic examination a 
yellow or brownish pigment was found in the liver cells, and cells that 
had undergone necrosis were irregularly distributed in the lobules. 
Tyrosin crystals wars present in some of the cells. Newly-formed bile 
ducts were constantly present in the periphery of the lobules. 

With regard to symptoms the disease was characterised by a febrile 
reaction during its course. This was sometimes the first symptom ; 
sometimes it appeared only after the onset of swellings in the head. 
(In the climate of the Karroo, characterised by hot days and cool 
nights the normal morning and evening remissions in temperature in 
healthy sheep appeared to be more marked than in Europe,—100 or 
101° to 104 5 or 105°F.). In affected cases these remissions ran up to 
103 and 106°F. respectively. The fever lasted on an average about 
a week or ten days. The clinical symptoms were usually severe and, 
to commence with, were characterised either by depression or excita¬ 
bility. Local swellings then appeared on the head frequently in 
succession in different parts of the head and sometimes simultaneously. 
A bag-like swelling appeared under the chin and in the mandibular 
space ranging in size from a fowl’s egg to a cricket balL The ears 
were thick and pendulous. Many animals were noticed to scratch 
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the head. The swellings lasted from three to five days and then 
began to disappear. The skin then became hard and dry. 

Then in about a week necrosis of the superficial layer of the skin 
took place with the production of extensive sores. Recovered sheep 
cou d be recognised by the mutilated ears. The second important 
sign was jaundice which appeared during the latter portion of the 
disease—commencing on from the 4th to the 10th day after the 
onset of the first symptoms. Whilst the jaundice increased in 
severity the temperature descended, the animals generally refused 
to eat anything, and wasting became very marked. In some instances 
the feet became infected, as manifested by lameness. 

With regard to curative treatment experience has proved the 
efficacy of a purgative medicine. Apparently it does not matter 
what purgative is applied—calomel, jalap, or Epsom or Glauber 
salts. Experience also shows that a change of pasture to a place where 
the dubbeltjes are absent or not much in evidence immediately results 
in checking further outbreaks. It yet remains to be seen whether 
the influence of the sun is a factor required for the onset of the disease. 
If such be the case feeding on Tribulus might become possible if the 
sheep were kept during the heat of the day in a shady place 
and only allowed to graze during the night or early morning or late 
evening. 


Theiler (Arnold). Jagziekte in Horses (Crotalariosis equorum).— 

Union of South Africa, Dept, of Agriculture, 7th & 8th Repts. of 
the Director of Veterinary Research. 1918. April, pp. 59-103. 
With 5 plates comprising 11 figs. 

Jagziekte is a disease observed in horses and mules in certain 
districts of Natal The symptoms exhibited are those of acute 
respiratory distress and the lesions consist in destruction of the 
epithelium of the respiratory tract resulting in emphysema and the 
production of granulation tissue and regeneration of bronchioles. 
The disease was at first considered to be infectious, chiefly on account 
of the lung lesions and of a definite fever exhibited during its 
course. 

Experiments were therefore undertaken in order to ascertain whether 
the disease could be transmitted from sick to healthy horses by stabling 
the n together. This led to wholly negative results. Further the 
injection of blood and emulsified tissue of sick animals into healthy 
ones failed to transmit the disease. 

In November 1915 a supply of hay was received from a farmer at 
Allerton with the request that it be put to a test, as the disease had 
been noticed in the neighbourhood among horses that had been fed 
on the same hay. A horse was thus fed with this hay for 16 days and 
279 lbs. were consumed, that is, an average quantity of 17 lbs. per day. 
Death occurred 93 days after the feeding has been discontinued. 
There was no fever during the period of feeding but a rise of tempera¬ 
ture was noticed from the 67th to the 80th day without any concomi¬ 
tant symptoms. 

The land from which the hay had been taken had subsequently 
been left to be grazed over by cattle. On inspection the grass w as 
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found to be eaten down but the cattle had left certain bushes untouched. 
These unpalatable plants were identified as Crotaiaria dura. A 
second feeding test was therefore carried out at the Branch Laboratory 
with hay from the farm containing this plant and also with specimens 
of the plant obtained from the farm. Positive results were obtained 
in four horses; although one developed only a febrile disturbance 
and did not develop the usual symptoms; the remaining three 
died. 

A more exhaustive series of tests were then carried out at the Onder- 
stepoort Laboratory in order to obtain confirmation of the above 
results and in order to ascertain whether the plant after heating in 
an autoclave would still produce the disease. From these tests con¬ 
clusive information was obtained that Crotaiaria dura is toxic for 
horses and is the actual cause of jagziekte. The disease could be 
produced both by feeding the plant contained in the hay or by mixing 
the plant with other food. A certain quantity had to be consumed 
in order to produce the disease but not all horses appeared to be equally 
susceptible to its toxic effects. The minimum quantity required was 
46 lbs., consumed in 23 days. When larger quantities were fed for 
shorter periods the d 3ase likewise made its appearance. 

Manifest symptoms were observed after a period of incubation 
somewhat comparable to that which is observed to take place in 
infectious diseases. The period varied in the different horses and its 
minimum length was estimated roughly at anything from 16 to 80 days. 
If one ware to take into consideration only those experiments which 
gave positive results after the shortest feeding periods, the time might 
be fixed at about 50 days. 

The disease lasted from six to 29 days. Rises in temperature were 
noticed in some horses before the onset of the characteristic symptoms, 
and these fevers were also noted in horses that did not develop the 
disease. In all except two horses fed on the hay and one horse that 
received smaller quantities of the plant a high fever was noted during 
the feeding period ; the rise in temperature occurred immediately 
when large quantities of the plant were fed daily, and in about eight 
or ten days when smaller quantities were fed, but the fever lasted 
alw'ays about the same length of time. 

Autoclaved plants were capable of producing the disease just as 
definitely as plants that had not been sterilised. 

One of the most marked and characteristic lesions of the disease 
was emphysema. This was present in all parts of the lung both as an 
alveolar and an interstitial emphysema. The cut surface of the lung 
had the aspect of lacework perforated with holes, and the condition 
was particularly pronounced in the apices, where the vesicles attained 
from three to five cm. in di meter. Emphysema was nearly always 
present in the bronchial and mediastinal glands, which were enlarged 
and spongy in consistence, and the condition also involved the tissues 
surrounding the chest cavity and extended all the way up the neck 
and into the subcutaneous tissue of the shoulder, thoracic wall, and 
along the back and loins. Microscopic examination showed that all 
parts of the lung were involved, viz., the bronchi, alveoli, and inter¬ 
lobular tissue. There was very marked desquamation of the alveolar 
epithelium and the spaces were sometimes filled with masses of cells 
and liquid exudate undergoing necrotic changes. In places the alveolar 
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walls were completely denuded of epithelium and in other parts a 
considerable amount of new connective tissue was formed in the 
alveolar septa. This new tissue was sometimes seen to proliferate 
and extend into the alveolar spaces and lumens of the bronchi. A very 
striking lesion was the presence of proliferating bronchioles, which 
were grouped around a larger bronchus and were of a smaller calibre. 
There were no other pronounced lesions in the body. There was 
sometimes an increase in the amount of pericardial fluid and some 
liver changes comprising reduction in size, pigmentation in the central 
veins, slight fatty degeneration, occasionally stasis, and often the 
presence of newly-formed bile ducts in the periphery of the lobules. 

In practice only those symptoms are usually observed from which 
the disease derives its name (hunted- or driven-sickness). These are 
noticed during the stage preceding death. In the laboratory-fed 
animals however, slight fevers were exhibited during the period while 
the horses were being fed with the plant. The fever probably formed 
a symptom of the disease and it might be looked upon as a series of 
intermittent attacks interrupted by partial recoveries, but finally 
ending fatally. In most cases the final fever, viz., that which was 
accompanied by the alarming respiratory symptoms, was the most 
severe one. The characteristic symptom was represented by the 
sudden increase in the rate of respiration which from the very onset 
sometimes reached a maximum of from 100 to 120 per minute and 
remained at this rate or only oscillated slightly around it. More 
frequently, however, the rate of respiration started at about 50 or so 
per mimtte and ascended gradually to 80 or more. In some cases a 
reverse order was noted. Sometimes the accelerated rate was alter¬ 
nated with periods of reduced rate. At first the movements of both 
thorax and abdomen were very superficial and in some horses no 
changes were subsequently noted. In others, however, an abdominal 
type of respiration gradually developed especially in those cases where 
the rate of respiration subsequently decreased. 

Notwithstanding the extraordinary increase in the activity of the 
lungs the secondary symptoms were not so pronounced as, for 
example, those seen in an attack of horse sickness. Most of the animals 
had a cough and this symptom was exhibited very early. Auscultation 
revealed a harsh vesicular murmur which was heard in the expiratory 
movement, and, later, bronchial sounds, rales, and friction sounds 
were heard, together with symptoms indicating impaired cardiac 
activity. The horse’s appetite was usually affected and in advanced 
stages the animal often showed a “ tucked-up ” abdomen and loss of 
condition. The affected animal was at first restless, but later became 
dull and listless. Animals usually kept on their feet until death. 
Farmers believe that recovery never takes placa once the disease has 
manifested itself. From the feeding experiments it would appear that 
death is a certain issue when sufficient plants have been eaten. 

As far as the pathogenesis of the condition is concerned one is here 
confronted with the remarkable fact that the consumption of a plant 
produced a typical disease characterised by the presence of a fever, 
after an incubation period. This is analogous with what is known to 
take place in diseases caused by micro-organisms, but these must be 
excluded as sterilisation of the plant did not destroy the pathogenic 
principle. 
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Mitchell (D. T.). The Effects Produced on Cattle by Feeding on 
Paspalum dUatatum Infected with a Species of Ergot Claviceps 
paspali.—Union of South Africa, Dept, of Agriculture, Ith & Hth 
Repts. of the Director of Veterinary Research. 1918. Apr. pp. 
441-449. 

The cultivation of the above grass on an extensive scale as a cattle 
feed has only recently been attempted in Natal During the first few 
years the results appeared to justify the labour involved, but of late 
it has been noted that cattle which were allowed access to the pastures 
at certain times of the year develop symptoms of inco-ordination of 
movement. The number of animals affected is proportionately high, 
but the disease disappears slowly again on moving the cattle back 
once more on to natural veld. 

Serious outbreaks had been reported from various parts of the 
country and four of these were investigated. Mitchell refers to the 
work of Brown and Ranch of the Agricultural College of Mississippi, 
who have published a very exhaustive historical account of the 
condition known as ergotism. Six feeding experiments were performed 
on cattle bv Mitchell himself at the Pietermaritzburg Laboratory, 
using Paspalum heads infected with the ripe sclerotia. As a result 
systematic disturbances were produced, manifested by hyperaesthesia 
and inco-ordination of movements, symptoms identical with those 
noticed in animals feeding naturally on the infected lands. The 
symptoms appeared rapidly after a meal and recovery was very 
slow. Abortion did not take place in the experimental animals, thus 
supporting the author’s contention that this condition is not brought 
about in naturally contracted cases. 

One meal containing 9 lbs. of heads showing a fairly high degree of 
infection was found sufficient to produce well-defined symptoms. The 
minimum quantity of sclerotia required to produce clinically 
recognisable symptoms was about 8 ozs. In one case the inoculation 
of an extract of the sclerotia produced only a transient thermal 
reaction. Recovery usually took place and it is believed that if 
animals were removed from infected lands on the first appearance of 
symptoms recovery would take place even without medicinal treatment. 
Contrary to what is the general rule in cases of poisoning by Claviceps 
purpurea ulceration and necrosis does not occur in that due to 
C. paspali. 

No cases of true ergotism, due to the ingestion of grass or grain 
infected with C. purpurea, have hitherto been reported in NataL On 
the other hand C. paspali infection is very widespread and may be 
looked upon as general throughout the midland portion of the Province. 
Outbreaks have only been reported from this portion. The climatic 
conditions have necessitated the cultivation of the crop on a large 
scale in this part, and now it is almost impossible to find an area under 
this grass which is not grossly infected. 

Warm humid conditions favour development and dissemination of 
this fungus as they do other fungi, and thus the percentage of infected 
Paspalum heads in a pasture is very much greater in those years when 
a mild winter is followed by frequent rains during the spring and early 
summer. The stage of growth at which the fungus sets up symptoms 
is limited to the period when the sclerotia are ripe, and this coincides 
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with the ripening of the grass seeds. During the “ honeydew ” period 
no ill-effect is produced. Cattle seem to develop a fondness for the 
infested heads. Symptoms usually develop in about a week after 
exposure to the infected pasture and the percentage of animals that 
showed clinical symptoms varied from 5 to 60 per cent. The condition 
was only noted to occur in cattle, and young stock of from 14 months to 
2 years appeared to be more susceptible than adult cattle. Horses, 
donkeys, sheep, and goats, did not develop any symptoms. 

Most of the natural cases were comparatively mild:—staring coat, 
high-stepping movement of legs, defective vision, occasional stumbling, 
•lateral swaying of hindquarters, and general loss of muscular tone. 
The appetite was unimpaired in the early stages, but later there was 
loss of appetite. The most acute cases were seen amongst some 18 
months oxen which had been feeding on infected grass for some 
weeks:—partial paralysis, marked symptoms of hyperaesthesia, hurried 
respirations, and a rapid pulse. 

The mortality appeared to be very low and no deaths were observed 
in the outbreak's investigated by the author himself. The loss of 
condition resulting from an attack is the most serious economic con¬ 
sideration as it requires some time for an animal to become re-estab¬ 
lished in condition after an acute attack. 

Removal from infected lands, administration of a saline purgative, 
and feeding, on green lucerne or barley are recommended as treatment. 
The grass should be reaped and collected during the flowering season, 
at which time it may be fed to cattle with perfect safety. Burning of 
unreaped lands is not recommended on account of the harmful effect of 
the fire on the grass-roots. Heavy stocking at the commencement 
of the year before the flowering season is advised. 

A number of deaths from redwater were observed in one outbreak 
after nearly complete recovery fromr poisoning. The absence of 
abortion in pregnant animals and of necrosis or sloughing was noted. 
The condition did not give rise to any immunity or distaste for the 
fungus. 

Mitchell (D. T.). A Condition produced in Cattle Feeding on Maize 
Infected with Diplodia zea.—Union of South Africa, Dept, of 
Agriculture. 7th & 8th Repts. of the Director of Veterinary Research. 
1918. Apr. pp. 427-437. 

During recent years a number of cases of para'ysis have been 
reported among cattle in certain parts of the high veld land of the 
country, where the animals have been allowed to graze over maize 
fields during the late winter months. The losses were most severe 
during the 1917-1918 season in the Estcourt Division and material for 
experimental purposes was obtained from this particular District. A 
few outbreaks were .also reported from the Ixopo Division, but 
material from th’s District failed to produce the disease in animals 
at the Laboratory. When maize is harvested in Natal it is customary 
to reject all badly formed cobs and these are either left on the stalk 
or dropped on the ground. When cattle are placed on the lands 
these cobs are readily eaten, though they may have been exposed to 
the weather for several months. It was therefore suspected by farmers 
that the paralysis among cattle was due to eating a large quantity of 
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cobs that had become very mouldy. Some preliminary experiments 
were carried out at Pretoria with material from the Ixopo Division, 
with negative results, but it transpired subsequently that the amounts 
fed were in reality too small 

The mould infecting the damaged cobs and known as Diplodia sea 
has been described in detail by Van der Byl but feeding tests 
carried out by this worker failed to point to any harmful effects resulting 
from eating the infected cobs. 

Subsequently, Mitchell obtained a quantity of. the mouldy cobs 
from the Estcourt Division and tested their effects upon four oxen 
at the Pietermaritzburg Laboratory. These oxen, prior to the experi¬ 
ment, had been fed only on grass in paddocks adjoining the laboratory, 
were five years old, and in good condition. During the experiment they 
were tied up in the stable and watered by hand with water obtained 
from an adjoining river. The maize was fed just as it was received 
from the farmers, but only the grains were eaten and the central core 
was always rejected. It was, therefore, difficult to say what weight 
of material was actually eaten. 

This experiment showed that a condition indistinguishable clinically 
from that occurring naturally on the infected mealy lands could be 
set up artificially by feeding on the cobs. One animal died as a 
re-suit of the feeding but it was thought probable that this 
animal would have recovered if the feeding had been discontinued 
altogether during an interval in the course of the experiment when the 
animal was showing marked improvement. In the other three animals, 
as soon as partial paralysis or incoordination of movement was observed 
no more mouldy cobs were fed. The quantity of cobs fed w r as con¬ 
siderable. In the case of the ox that died it amounted to 225 lbs., 
but the other animals were fed with even larger quantities. The 
general health of the animals did not seem to be greatly affected ; the 
appetite was maintained; there was slight diarrhoea in the earlier 
stages, and constipation in the later stages, and no fever. 

An attempt was then made to ascertain whether the trouble was 
caused by the mould itself or by some product formed due to its 
multiplication in the com cob. 

Sterile maize kept in sterile jars was inoculated with Diplodia and 
incubated at 27 C. for 2 months when massive quantities of spores 
had become formed. Twenty pounds of this infested material were 
given to each of three cattle and two of them developed symptoms. 
These sometimes resembled those observed in the preceding experi¬ 
ment, but their onset after the commencement of feeding was more 
rapid and they were more acute in character. Also the period during 
which symptoms were shown was shorter and recovery more rapid. 
These differences are accounted for by the fact that the animals 
received a large dose of more highly concentrated material than did 
the first lot of animals. The one animal which did not develop 
symptoms received a larger dose than either of the other two, but this 
animal might have acquired a tolerance from having recovered from 
an attack in the preceding year. 

Further experiments proved that cultures of an allied mould (Mucor 
muccdo) grown in maize media were incapable of producing clinical 
symptoms such as th<j above, and that when the Diplodia was grown 
on a medium containing a minimum quantity of starch and sugar 
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(finely chopped hay covered with a little oatmeal porridge) it was 
harml ess when fed to cattle. 

In natural circumstances the disease is limited to the late winter 
months, July to December, when veld grazing is scanty and farmers 
turn their cattle into the maize lands for better feed. Cattle only 
appear to be affected, but there is no predilection as regards age and 
sex. Cases were known to occur in fi-8 days after the animals had 
been placed on these lands. In the Laboratory the shortest time which 
elapsed between the commencement of feeding and first symptoms 
was three days and the longest 15 days. The development of 
symptoms appears to depend upon the quantity eaten and the degree 
to which the cobs are infected. 

The first symptoms were lachrymation and salivation, slight 
quivering of the flank and shoulder, slightly arched back and standing 
with the legs further apart than normal. The head was carried lower 
and the ears drooped slightly. The faeces were rather soft. Slight 
inco-ordination of movement was noticed on walking the animal. 

Later, these symptoms became aggravated—profuse salivation and 
lachrymation, muscular tremors, staring coat, marked arching of the 
back, dejected appearance, difficulty in moving, high-stepping move¬ 
ments when made to walk, and lateral swaying. These symptoms 
lasted one or two days and subsequently the animal was unable to rise 
without assistance. Later these changes became still more marked 
and death was preceded by a complete loss of tone of the muscles. If 
the feeding was discontinued when well-marked symptoms had 
developed recovery was fairly rapid, the appetite returned, and the 
animal fed on green stuffs quite freely. Symptoms of paralysis 
disappeared in a few days. 

In one case examined post-mortem the chief lesions found were a 
well-marked catarrhal enteritis affecting both the small and large 
intestines, acute diffuse hyperaemia of both kidneys, and well marked 
congestion of both lungs. The mortality varies considerably on 
different farms. On some farms nearly all the animals that develop 
symptoms succumb and on others a large percentage recover. The 
mortality appears to be greater during the later part of the season. 
No treatment other than good nursing and the administration of a 
saline purge is recommended, and for purposes of prevention, all cobs 
should be harvested from the lands. 

Green (H. H.) & Dijkman (C. D.). Some Experiments on the Fate 
of Arsenic in the Animal Body. —Union of South Africa, Dept, 
of Agriculture, 7th & 8th Repts. of the Director of Veterinary 
Research. 1918. Apr. pp. 689-698. 

In view of the great extent to which arsenic preparations are now 
employed for the dipping of stock in tropical and sub-tropical 
countries the dfcta recorded by these authors are of considerable 
practical importance. Moreover, the determination of the distri¬ 
bution of small quantities of arsenic in tissues was rendered possible 
by a method of analysis described by Green [this Bulletin, 1920. Vol. 
8. No. 1. p. 89], the so-called micro-titration method. 

In general the healthy skin absorbs a small amount of salts applied 
to it in solution, and in the dipping of stock in arsenical baths a small 
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amount of arsenic finds its way into the blood stream and is subse¬ 
quently eliminated, chiefly in the urine. The absorption from 
abraded or injured surfaces is much greater. 

The only previous work dealing with the elimination of arsenic in 
the urine after dipping or spraying appears to be that of Watkins 
Pitchford (H.). Green, however, considers that the numbers 
furnished by this author are on physiological grounds inordinately 
high, especially a figure such as 0 097 per cent., which would seem to 
indicate an acute arsenical intoxication. Green computes that such 
figures would make the amount eliminated by the urine in 24 hours 
amount to well over 2 grammes, a quantity which if it passed straight 
into the blood stream in a soluble form might easily prove fatal. 

Green and Dijkman therefore collected urine at certain intervals 
from two regularly dipped oxen, one of which had been dipped at 
three-day intervals for two months, and the other at five-day intervals 
for four months. The results obtained by analysing the urine would 
indicate that Pitchford’s figures were from 40 times to well over 100 
times as high as the authors’ figures. Thus for the urine passed 10 
hours after dipping his figures ranged from 0 028 to 0 097 per cent, 
arsenious oxide, and theirs from 0 0005 to 0 0009 per cent. It was 
estimated that the actual elimination of arsenic by this channel was 
extremely small, ranging around ^th of a milligramme per hour. 

The urine of a horse dipped at regular weekly intervals in arsenite 
of soda equivalent to 016 per cent, arsenious oxide, was also subjected 
to examination. The amount eliminated was again estimated to be 
always very small, ranging from about T \,th to ^rd of a milligramme 
per 100 c.c. or only up to a maximum of 23 milligrammes in 24 hours. 
The amount of arsenic eliminated per day a week after dipping was 
less than that eliminated during the first few days, but the falling off 
was not so great as might be expected, either because when such small 
amounts reached the blood stream elimination is protracted by 
temporary fixation in the tissues, or because arsenite which is ostensibly 
dried up on the scurf and hair continues to be absorbed by the skin. 

Arsenic could also be detected in the faeces of dipped cattle. 

The figures given by Pitchford for the amount of arsenic fixed in 
the hides of dipped animals also appeared to the authors to be much 
too high, and unjustifiable conclusions are regarded to have been 
drawn from the data by Cooper and Laws, 1915, in an article entitled 
“ Some observations on the theory and practice of Dipping.” Three 
sets of analyses were made by Green and his co-worker (1, 6, and 14 
days after the last dipping of animals that had been dipped every five 
days for three months). The discrepancies in results obtained were 
again very striking. For the shaved hide, or skin proper, Pitchford’s 
figures were from 40-70 times as high as the authors’, i.e., from 137 to 
251 milligrammes per square foot as against 4 milligrammes. The 
only difference between the methods of treatment was that the authors’ 
cattle were dipped in plain aqueous arsenite of sod# (0‘16 per cent 
arsenious oxide), whereas in Pitchford’s dipping soap and paraffin 
were also present. Pitchford’s data would make the total amount 
of arsenic fixed in the shaved hide, or skin proper, to be about 7-12 
grammes, while the present figures worked out only to 0’16 to 0’2 
gramme. The small amount of fixed arsenic recorded was much 
the same ten days after dipping as it was one day after dipping. 
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The differences recorded for the hair and scurf were deemed less 
worthy of comment for the arsenic concerned was mainly arsenite 
which had dried on and the presence of soap in Pitchford’s dip might 
account for the high figures for merely adherent arsenic. For the 
sake of getting an approximate idea of the amount of arsenic adhering 
to the hair and scurf the carcase of another regularly dipped ox was 
examined. One square foot on the hind quarter was marked off, 
clipped, shaved, and then cut out. The clipped hair was soaked in 
water for half an hour, filtered and washed. The filtrate showed 
0 052 gramme arsenious oxide and the rinsed hair 0 028 gramme per 
square foot. The residue of short hair and scurf removed by shaving 
(with soap) showed O’Oll gramme arsenious oxide per square foot more 
or less “ fixed ” and 0 035 gramme readily removed by washing with 
water. The greater proportion of the arsenic in the hair and scurf 
(total 0126 gramme per square foot) was therefore not fixed but 
merely adherent. The shaved hide, or skin proper, showed only 
0 006 gramme arsenious oxide per square foot, of which 0 0033 was 
present in the epidermis and 0 0027 gramme in the underlying 
connective tissue. 

Green and Dijkman next performed some experiments in order to 
determine the rate of elimination of arsenic after oral dosing and after 
intravenous injection. 

To determine the rate for oral dosing two experiments were carried 
out, one on a sheep and one on a horse, in which known doses of sodium 
arsenite (equivalent to 0 2 grammes arsenious oxide for the sheep and 
2 grammes for horse) were administered and the daily elimination in 
faeces and urine followed for eight days. For the sheep the elimination 
in the urine rose for the first 48 hours, and then diminished until at the 
end of eight days it was down to 1 milligramme for the whole 24 hours 
output. By this time 93 per cent, of the dose had been excreted, of 
which 79 per cent, appeared in the urine and 14 per cent, in the faeces. 
With the horse, on the other hand, the greater part of the dose was 
eliminated in the faeces (23 per cent, in the urine and 59 per cent, in the 
faeces), altogether amounting to 82 per cent, of the dose. This suggests 
less perfect intestinal absorption of arsenic in the horse than in the 
sheep. A supplementary experiment confirmed this view. 

Four experiments were carried out in order to determine the rate 
of elimination of arsenic after intravenous administration, and three 
to determine and compare the distribution of ingested arsenic over 
the tissues. Tie first series, however, miscarried and have to be 
repeated. In the second series it was found that in the cow, sheep, and 
horse, the liver tissue fixed most arsenic per unit mass, but that the 
muscular tissues owing to their dominant bulk had fixed the largest 
absolute amount. The fixation by the kidneys was also high when 
expressed per unit mass, but that by the blood low and by the brain, 
nerve, and bone extremely low. Small but easily detected quantities 
also appeared in the faeces. 

Data are next given for arsenic in the alimentary tract, fiver, spleen, 
and kidneys of a horse destroyed by oral administration of arsenic. 

Some estimations were made upon the toxic dose of arsenic for the 
various animals. The figures usually accepted are those of Kauffman. 
Green and Dijkman found by experiment that one gramme arsenious 
oxide as sodium arsenite absorbed into the blood stream might easily 
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prove fatal for the horse although occasionally horses could stand 
appreciably higher amounts. When arsenic was administered orally 
the results were uncertain. In one case, however, a drench containing 
six grammes arsenious oxide as arsenite was given by the mouth with 
no apparent ill-effect. With regard to the arsenious oxide itself one 
horse was dosed with 1 gramme of the powder and another with 2 
grammes of the powder every day for a fortnight without suffering any 
ill-effects. Another horse received 4 grammes daily and died by the 
time 24 grammes had been administered. A fourth received 5 grammes 
twice weekly and died after the fourth dose. 

In experimental work on sheep it was found that death was uncer¬ 
tain with anything less than 0'5 gramme arsenious oxide as arsenite 
(10 milligrammes per kilo) administered orally, or 0 3 gramme (6 
milligrammes per kilo) intravenously. In most cases 0'2 to 03 
gramme was safe by the mouth (5 milligrammes per kilo), and 
experience in the treatment of Haemonchus contortus infestation in 
flocks showed that O'l gramme (0'2 to 0'3 milli gramme per kilo) could 
be safely administered medicinally. O'l gramme was injected 
intravenously without producing symptoms of intoxication and even 
0'2 gramme was injected into three sheep without disaster. 0'3 
gramme injected intravenously was rapidly fatal in two cases, but 
non-fatal in a third, although symptoms of intoxication were shown. 

As regards cattle 1 gramme (2 milligrammes per kilo) would appear 
to be moderately safe by intravenous injection while 2 grammes is 
uncertain. The effects of oral administration of soluble arsenic are 
more erratic with cattle. 


Green (H. H.) & Kestell (N. H.). Behaviour of Bacteria towards 
Arsenic. —Union of South Africa, Dept, of Agriculture, 7th & 8th 
Repts. of the Director of Veterinary Research. 1918. Apr. pp. 
701-706. 

“ Summary. Differences in tolerance of different bacteria for arsenic 
are very marked. Many which are fairly tolerant of arsenate are relatively 
sensitive to arsenite. Certain groups are characteristically sensitive, e.g., 
the subtilus group, of which the four leading representatives were tested and 
all found intolerant of 0 05 per cent, of As O as sodium arsenite in broth. 
Other groups, notably the putidum family, can tolerate from ten to twenty 
times this concentration, some members growing freely in 1 per cent, 
arsenite broth. The colon-typhoid group is sensitive as a family but has 
at least one outstanding exception in B. arsenreducens, and other resistant 
members probably exist. Resistance to arsenic is, therefore, not a rigorous 
group characteristic, although it is probably as characteristic as any other 
biochemical feature and might find a place in diagnostic bacteriology- 
Apart from the members of the putidum group five highly resistant 
bacteria (i.e., non-sporulating rod forms) are described, but not named. 

“ Of four cocci tested three were found sensitive and one tolerant. Two 
members of the streptothrix group were both sensitive. Teasts and moulds 
generally show a high degree of tolerance. 

“ Although over a dozen arsenic resistant species of bacteria were 
examined, only two showed any chemical activity towards arsenic; the 
earlier described B. arsenoxydans which oxidises arsenite to arsenate and 
B. arsenreducens which reduces arsenate to arsenite. The others are 
merely tolerant. There is no discernible relationship between arsenate 
reduction and nitrate reduction. 
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“ Anenite resistant bacteria are infrequent in soil but fairly frequent in 
faeces. About 10 per cent, of the bacterial count of fresh stable manure 
were found moderately tolerant, and about 1 per cent, highly tolerant. In 
arsenical dipping tanks an automatic enriching of resistant faecal bacteria, 
and suppression (or metamorphosis 1) of sensitive forms takes place.” 


de Kock (Gilles van de Wall). A Preliminary Note on the Toxic 
Effect of Methylene Bine .—Union of South Africa, Dept, of 
Agriculture, 7th & 8th Repts. of the Director of Veterinary 
Research. 1918. Apr. pp. 677-685. With 3 charts. 

The selective staining affinity of several of the aniline dyes for 
several of the pathogenic organisms suggested originally to Penzoldt 
the idea that they might be used as antiseptics and disinfectants, 
and Stilling introduced several into therapeutic use. Many, including 
methylene blue, have been found to have to a certain degree an anti¬ 
septic action, but, with the exception of a few like brilliant green, 
their use has not met with any appreciable degree of success. 

Methylene blue was first tried in the treatment of equine biliary 
fever at the Onderstepoort Laboratory in 1913 (see p. 288), for un¬ 
satisfactory results had been obtained with the more common sub¬ 
stances used in the treatment of protozoan affections. Even trypan 
blue, which appears to act as a specific in canine and bovine piroplas- 
mosis, seemed to have no effect on piroplasms of the Nuttallia type. 
When injected intravenously in a sufficiently large dose (500 c.c. of a 

1 per cent, solution) methylene blue, however, seemed to have a specific 
effect on these parasites. Two cases were treated satisfactorily in 1913, 
and nine were subsequently injected (1 very acute, 5 acute, 3 mild); 
but three of these developed a febrile reaction which ended fatally, 
although parasites could no longer be found in their blood after the 
4th day. On account of the deleterious effects resulting from the 
injection of massive doses it was decided to try smaller doses ; but no 
apparent effect was thereby produced upon the parasites and one case 
died of biliary fever. It was at first thought that animals so treated 
showing subsequently secondary fever reactions had become infected 
with the virus of infectious anaemia and hence it was considered 
necessary to make further enquiries as to the action of methylene blue. 

Two normal horses were injected intravenously with 500 c.c. of a 

2 per cent, solution. Both commenced to react a few days after the 
injection, showed fairly acute symptoms of anaemia with irregularly 
remittent fever, and were finally killed in extremis. 

Further investigations were carried out on a number of normal 
horses, which were fairly young and in prime condition, in order to 
find out to what extent the drug produced febrile reactions and 
symptoms of anaemia when injected intravenously in large doses, 
and whether the toxic substance present in the drug could be des¬ 
troyed by sterilisation. Two lots comprising three horses each were 
injected respectively with unsterilised and sterilised solutions (500 
c.c. of a 1 per cent, solution on two consecutive days). The results 
were the same in all the horses. They all showed symptoms of anaemia, 
in some resembling those seen in cases of biliary fever and in others 
those seen in certain forms of equine infectious anaemia. All with the 
exception of one developed febrile reactions. In some the fever 
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commenced on the day of injection while in others there was an incuba¬ 
tion period. The fever was again of an irregularly remittent nature, 
preceded or foUowed by frequent exacerbations of temperature which 
sometimes lasted for several months. Symptoms of anaemia usually 
became apparent two or three days after treatment. The animal 
appeared to be dull and restless, did not feed well, and the conjunctival 
and buccal mucous membranes were distinctly pale, with a yellowish 
tinge. There was rapid loss in condition, the pulse increased in 
frequency, up to 112 per minute, and subsequently the affected animal 
began to drag its hind legs, swayed from side to side, staggered and 
lay down. Cases which did not succumb made a slow recovery, in 
about 2-3 months. Blood smears from most of the animals showed 
signs of anaemia in the form of anisocytosis and in one case poikilo- 
cytosis. At the commencement serum from the horses was tinged 
with haemoglobin but a few days afterwards it became clear again. In 
most horses the urine was dark blue in colour and remained of this 
colour for a few days. The number of red corpuscles dropped to 
three millions per cubic mm., and even less, in a few weeks. The 
haemoglobin content was also reduced. 

Two of the animals died, one on the 6th day and the other on the 
12th day after injection. The first of these was also suffering from 
purulent nephritis. On post-mortem examination lesions of acute 
anaemia were observed—watery condition of the blood, blanched 
appearance of the mucous membranes and other tissues, etc. 

Blood was transfused from these animals into normal horses at 
different stages of the disease in order to determine whether they 
might have become affected with infectious anaemia accidentally. 
These experiments proved negative. 

Again the effects of methylene blue were tested by intravenous 
injection of large doses into cattle and sheep. The cattle each 
received 500 c.c. of a 1 per cent, solution on two consecutive days 
and the sheep 100 c.c. of a 1 per cent, solution on two consecutive 
days. Similar results were observed. In one bull the reaction that 
followed was acute and commenced with a rise of temperature on the 
7th day after injection, which reached 106°F. on the 10th day ; this 
animal died from toxic anaemia. 

De Kock concludes from these facts that methylene blue cannot 
be regarded as a non-poisonous inert substance which can be used in 
any quantity without ill-effects. The clinical picture produced by 
the substance resembles so closely that of equine infectious anaemia 
that it is impossible to differentiate the two conditions without 
employing the usual biological test, viz., blood inoculation. 


Erratum. 

1919. Vol. 7. No. 4. p. 248. 15th and 14th lines from bottom. 
For “an ulcerous stomatitis of cattle was met with both in.calves and 
adults while being fed on ‘ safari ’ (a coarse herb seen at the end of the 
dry season) ” read “ an ulcerous stomatitis . . . fed during a journey.’ 



Index of Authors. 


353 


INDEX OF AUTHORS. 


A 

Abelein, R., 60 
Ackert, J. E.. 19 
Aldigd, E., 126 
Aragao, H. de B„ 183 
Avery, L., with Hall, 134 


B 

Bacot, A., & Linzell, 45 
Bassett-Smith, P. W., 13 
Bauche, J., & F. Motais, 121 
Bedford, G. A. H„ 311 
Behn, P.. with Knuth & Schulze, 6 
with Kuhn, 19 
Bevan, LI. E. W., 167 
Bierbaum, K., 55 
Bishopp, F. C., 192 
Boquet, A., 221 
Bouin, —, 14 
Boulenger, C. L., 131 
Brandt, F. R„ 165 
Brown, W. H., & L. Pearce, 107 
Brug, S. L„ 121 
Brumpt, E., 3, 98, 99 
Bull, L. B., 21 


C 

Canaby, E., 61 

Cawston, F. G., 208 

Chrttien, A., 213 

Cross, H. E., 179 

Croveri, P., 59, 111 

Curasson, G., 103, 152, 236 

Cushny, A. R., & H. E. Watt, 336 


D 

de Kock, G. v. d. W„ 36. 288, 325, 351 
Delanoe, P„ 105 
De Meza, J., 169 

Dischamps, A., with Panisset, 235 
Dijkman, C. D., with Green, 347 
Dodd, —, 84 
Dodd, S., 258 
Donatien, A., 308 

with Sergent, Edm., & Et., 285, 286 
with Sergent & Lhdritier, 283, 284 
Donnat, —, 62 
Duke, H. L., 112 
du Toit, P. J 147 

with Theiler, Viljoen, Green, & 
Meier, 261 


E 

Egafla, C. S., 82 
Escomel, E., 90 

F 

I Fabyan, M., with Tyzzer, 307 
[ Facer, A. W., 189 
Feusier, M. L., with Meyer, 323 
Filho, P., & C. F. Pinto, 36 
j Fischer, W., & H. Scheidemann, 184 
Fisher, C. W., with Stone, 90 
Fiske, W. F„ 180 
| Formad, R. J., 102 
Franchini, G., with Laveran, 17, 297 
; Froehner, E., 59 


Q 

Gedoelst, L., 42 
Giese, —, with Titze, 55 
Goodall, A., 182 
Green, H. H., 78, 87 
& C. D. Dijkman, 347 
& N. H. Kestell, 350 
with Theiler, Viljoen, du Toit. & 
Meier, 261 
Gutberlet, J. E., 19 


H 

Habersang, —, 147 
Hadwen, S., 143 
Hall, M. C., 134 
& L. Avery, 134 
& M. Wigdor, 134 
with Ransom, 215 
Hasselmann, G., 191 
Hasseltine, H. E., 148 
Heidelberger, M., with Jacobs, 107 
Henry, A., & Ch. Joyeux, 211 
Hill. G. F., 195, 198 
Hodgkins, J. R., 205 
Hoole, E. T., 270 
Hornby, H. E., 232, 312 
Hutchins, E., 170 


Jack. R. W.. 115 

Jacobs, \V. A., & M. Heidelberger, 107 
Jouan, C., & A. Staub, 239 
Joyeux, Ch., with Henry, 21 



354 


Index of Authors . 


K 

Kasai, K., & R. Kobayashi, 16 
with Kusama & Kobayashi, 123 
Kawakami, Z., 25 
Kehoe, D., 46 

Kestell, N. H., with Green, 350 
Kobayashi, R., with Kasai, 16 
with Kusama & Kasai, 123 
Knuth, P., P. Behn, & P. Schulze, 6 
Kusama, S., K. Kasai, & R. Kobayashi, 
123 


L 

Laveran, A., & G. Franchini, 17, 297 
Leger, M., & E. Tejera, 287 
Lh6ritier, A., with Sergent & Donatier, 
283, 284 

Leibold, A. A., 54 
Lewis, —, 24 
Lignites, J., 1, 95 
Lim, R. K. S., 101 
Linzell, J., with Bacot, 45 
Littlewood, W., 271 


M 

Magalhaes, O., 154, 235, 269 
Marshall, G. A. K., 42 
Marullaz, M., 299 
Marxer, A., 247 
Mason, F. G., 273 

Meier, H., with Theiler, Viljoen, Green, 
& du Toit, 261 

Mever, K. F., & M. L. Feusier, 323 
& E. B. Shaw, 323 
Milne, A. S., 164 
Mitchell, D. T., 84, 344, 345 
Monfrais, —, 237 
Monod, Th., & H. Velu, 141 
Morel, —, 153 
Morgan, E., 190, 260 
Motais, F., with Bauche, 121 
Moussu, G., 248 
Musso. L., 138 


N 

Newsom, L. E., 53 

Nicolas, Ch., 258 

Niles, W. B., A J. H. Rietz, 239 

Nuttall, G. H. F., 42, 139, 140 


O 

O’Dea, M. E., 165 


P 

Panisset, L., & A. Dischamps, 235 
& Sendrail, 54 
Pasteur, —,51 
Patterson, J., 53 
Pearce, L., with Brown, 107 
Pinto, C. F., with Filho, 36 
Porter, A., 206 


R 

Railliet, A., 25 

Ransom, B. H., & M. C. Hall, 215 
Rietz, J. H., with Niles, 239 
Robertson, G. W., with Wilmot, 334 
Robinson, E. M., 52, 320 
Rosenbusch, F., 253 


8 

Sambon, —, 36 
Samsonoff, —,91 

Scheidemann, H., with Fischer, 184 
Schein, H., 238 
Schellhase, —, 89 
Schem, H, 58 

Schulze, P., with Knuth & Behn, 6 

Schwartz, B., 210 

Scott, J., 24 

Scott, J. W., 146 

Sendrail, —, with Panisset, 54 

Senevet, G., 195 

Sergent, Edm., A. Donatien, & 

A. LhSritier, 283, 284 
Edm., & Et., & A. Donatien, 285, 286 
Et., 120 

Shaw, E. B., wdth Meyer, 323 
Sheather, A. L., 14, 227 
& A.VV. Shilston, 133 
Shilston, A. W., with A. L. Sheather, 
133 

Sinclair, J. M., 276 

Smith, E. I., 186 

Spitz, G., 202 

Staub, A., with Jouan, 239 

Stewart, F. H., 20 

Stockman, S., 44 

Stone, R. V., & C. W. Fisher, 90 

Stordy, —, 47 

Straus, A. H., & A. C. Wight, 54 
Sturgess, G. W., 164 

T 

Tejera, E., 175 
with Leger, 287 
Teppaz, L., 57, 59, 148 
Theiler, A., 18, 63, 314, 328, 329, 
331, 338, 341 

P. R. Viljoen, H. H. Green, P. J. du 
Toit, & H. Meier, 261 



Index of 


Authors. 


355 


Titze, —, Sc Giese, 55 
Tovar, M. f 310 
Treadgold, C. H., 129 
Tyzzer, E. E. f 192 
Sc M. Fabyan, 307 


U 

Union of South Africa, Select Com¬ 
mittee of, on East Coast 
Fever, 294 


V 

Van den Branden, F., 106 
Van Heelsbergen, T., 242 
Van Saceghem, R., 143 
Veglia, F., 26 
Velu, H., 14, 84, 309, 322 
with Monod, 141 


Verge, J., 323 
Viljoen, P. R., 68, 82, 302 

with Theiler, Green, du Toit, & 
Meier, 261 

von Bassewitz, E., 181 


W 

Walker, J., 12, 92, 301 

Walters, G., 58 

Watson, E. A., 225 

Watt, H. E. t with Cushny, 336 

Wigdor, M., with M. C. Hall, 134 

Wight, A. C., with Straus, 54 

Wilmot, F. C., & G. W. Robertson, 334 

Wislocki, G. 6., 137 

Wright, L. H., 145 


Y 

I Yoshida, S., 20, 210 



356 


Subject Index. 


INDEX OF SUBJECTS.* 


Compiled by MISS M. H. JAMES. 


Note —Incidence, Treatment, &c. t are indexed only under Diseases, and not 
under Animals Affected by Diseases. 


Abortion, in Dromedaries suffering from I 
Debab, 286 

Abortion, Contagious 

Bovine 

Causal Organism, 52, 53 

Comparison of, with B . mcli- 
tensis , 323 

Detection, Prevention, Treatment, 
279 

Incidence 
South Africa, 52 
Southern Rhodesia, 168, 278, 
279 

Prophylaxis 

Inoculation with Devitalised 
Vaccine, 278 

Segregation of known Aborters, 
278 

Equine 

Causal Organism, 143 \ 

Incidence 

Belgian Congo (epizootic of 

1919), 143 
Europe, 143 

I 

Abscess Plague : in Brazilian Cattle, 

154 | 

Abscesses I 

Habronemic, Equine, 199, 202, 205-6 j 

due to Onchocerca sp. in Cattle: 
Madagascar, 214 

of Ulcerative Lymphangitis : Treat¬ 
ment of, 224 

Acute Liver Atrophy, Equine, see 
Staggers 

African Coast Fever, see Theileriasis 
(East Coast Fever), under 

Piroplasmosis 

Allotriophagia, in Cattle ; South Africa, 
262, 265 


Amoebiasis (Amoebic Dysentery) 
Canine, 121 

. in French Indo-China, 122 
Parasites present, 122-3 
Where previously Observed, 122 

Amphibia : Trematode Parasites of. 

Cercariae of, Mollusc 
Hosts of ; South Africa, 
206 

Anaemia(s) 

Infectious (Pernicious), or Swamp 
Fever, Equine, 10, 11, 

41, 143 , 294, 302 
Blood-Conditions in, 144-5 
Carriers of, 325, 327, 328 

Parasitic Conditions Complicat¬ 
ing, 143-5 

Clinical Investigations into, 59, 

60 , 143 , 145 , 247 

Condition resembling, induced by 
Methylene Blue, 351-2 
Diagnosis, and Differential Diag¬ 
nosis, Difficulties in, 60, 

61, 1^3, 145, 325 
Diseases Misdiagnosed as, 60 
Etiology still Obscure, 60 
Gastrophilus Larvae in relation to, 

247 

Incidence 
Canada, 143 

Eastern and Western War 
Fronts, 60 
Europe, 325 
France, 143 
Japan, 60, 325 
Prussia, East, 59 
South Africa, 325 
U.S.A., 60, 143, 325 
Insects possibly Spreading. 60, 193 
Long Bones in, Changes in, and in 
other Conditions, 145 
Resemblances in, to Nuttalliasis, 
294 


• The numbers in heavy type refer to the titles of the papers summarised. 



Subject Index . 


357 


Anaemia(s)— cont. 

Infectious— cont. 

Transmission by Flies and other , 
Insects, actual and possi- | 
ble, 60, 193 
Experimental by 

Extract of Gastrophilus 
Larvae, 41, 147 
Feeding, 146 
Infected Serum, 147 
Infected Helminth Injections, 
144-5 

Insects, 146 
Treatment 

Drugs Experimented with, 328 

Secondary, Variously caused, Con- | 
fused with Anaemia, In- i 
fectious Equine (q.v., su- • 
pra), 60 

Verminous, Differentiation of, from | 
Swamp Fever, Difficulty 
of, 143 

Anaplaimosis, Bovine, or Gall-Sickness, I 
183 

Association of, with Piroplasmosis, i 
97 I 

Animals affected 

Cattle, 1,95,167, 168,183, 277, 281 
Goats, 1, 95 
Sheep, 1, 95 

Diagnostic Methods, 183 

Epizootiological Charts, Importance 
of, 97 

Immunity of Cattle, as affected by ( 
Dipping, 167, 168 

Incidence : All Animals 
Argentina, 97 

Southern Rhodesia, 167, 168, 277, 
281 

Parasites associated with 
A naplasma 

Affinity for Internal Organs, 
183 

Chromatin Bodies as distinct 
from, 1 j 

Considered as Degeneration 
forms within Erythro¬ 
cytes, 183 • 

Haemic Nature of, 183, 184 ! 

Tliick Film Method of Stain¬ 
ing, for Diagnosis, 182 
argcntinum , 95 

Experimental Inoculation 
with, 1 j 

marginale , 96, 97 I 

var. centrale , 96 

Prophylaxis I 

Inoculation, 95 ! 

Susceptibility to Bovine form, of ; 

Sheep and Goats, 1, 95 


Aneurism, Verminous, of Anterior 
Mesentery, in Horses with 
Infectious Anaemia and 
other Diseases, 41 

Animals affording Food to Glossina 
palpaliS, in order of Pre¬ 
dilection, 181 

Antelopes 

Diseases of 

Contagious Impetigo, 233 
Filariasis, 126 
Pleuropneumonia, 89 
Rinderpest, 113, 170 
Parasites of 
Filaria, 126 

Gastrolhylax sp., 212, 213 
Oestrus interruptus , n. sp., 42 
Plasmodia, 15 
Setaria , 213 

Anthrax, 279 

Animals affected 
Asses, 47, 50 
Camels, 153 

Cattle, 46, 47, 50, 143, 164, 165, 
168, 270, 278, 305 

Dogs, 48 

Goats, 47, 50, 142, 164 

Horses, 46, 47, 50, 164 

Mules, 47, 50 

Ostriches, 48, 49 

Sheep, 46, 47, 50, 142, 164, 272 

Swine, 47 

Animals Possessing Natural Im¬ 
munity to, 141, 142 
Bacillus of, Recognition of, and con¬ 
sequent Differentiation of 
the Disease, 46 
Breeding-grounds, 270 
Diagnosis of, 49 

Differential from Equine Piroplas¬ 
mosis, 10 
Difficulty of, 160 
Methods employed, 183 
Disease Resembling, 322 
Diseases with which formerly Con¬ 
fused, 46 

Incidence : All Animals 
Geographical 
Africa 

British East, 47 
South, 46 

British Guiana, 164 
Ceylon, 164, 270 
Egypt, 272 
Gold Coast, 165 
India, 156, 157, 158 
Italian Somaliland, 153 
Madagascar, 48 
Morocco, 141 

Southern Rhodesia, 167,278, 279 



358 


Subject Index . 


Anthrax— cont. 

Incidence— cont. 

Geographical— cont. 

Uganda, 171 
Locale, 47 
Season, 47 

Manifestation, severe, of, after Dip¬ 
ping, 47-8 
Prophylaxis 

Control Measures, 49, 51 
Destruction of Infective Material, 
49, 51, 195, 269 

Vaccination, 46, 49, 50-1, 141, 
159, 160, 278 

Undesirable Sequelae of, and 
Failure to Secure Im¬ 
munity by, 50-1 
Route of Infection, 49 
Spread by 

41 Horse-flies/' 47 
Infected Hides, 48-9 
Insects, 49, 193 
Water, 49 

Spread of, from Animals to Man, 
Methods of, 48-9 
Symptomatic, see Blackquarter 

Aphthous Fsvtr, see Foot and Mouth 
Disoase 

Arostin : Skin Disease of Cattle, 
V enez uela, affecting 
White or Light Areas of 
Body, 260 

Asses 

Diseases of 

Anthrax, 47, 50 
Contagious Abortion, 143 
Epizootic Contagious Catarrh, 329 
Filariasis, 126 
Rabies, 271 

Trypanosomiases, 175, 177, 182 
Insect Pests of, 195 
Parasites of. Helminthic, 212 
Sclerostoma, 131 

Baboons, Filaria Loa papionis in, 129 

Bacterial Diseases, 46-55,141-3,231-5, 
314-24 

Bacteriology 

Bacilli referred to 
abortivo-equinus , 143 
abortus , and Bacterium melitensis , 
Comparative Studv of, 

323 

Bi-polar, in Haemorrhagic Sep¬ 
ticaemia, 166 
bronchisepticus , 323 
diphtheriae , Analogy between, and 
Preisz-Nocard Bacillus, 
226 


Bacteriology— cont. 

Bacilli referred to— cont. 
Preisz-Nocard, see under Lyo*h- 
angitis. Ulcerative 

putrificus , n Lamziekte, 263 
Tuberculosis , Virulence of, Iso¬ 
lated from Bovine 
Lesions; India, 227; 
tables , 230, 231 

Bacteria, Behaviour of, towards 
Arsenic, 350 

Toxicogenic Saprophytic, associa¬ 
ted with Lamziekte, 262-3 
Bacterium melitense and Bacillus 
abortus , Comparative 
Study of, 323 

Brucella genus, nov. gen.. Studies 

on, 323 

Fowl Cholera Group of Organisms, 
Affections due to, in 
Morocco, 322 

Streptothrix Infection in Cattle 
&c., 232-3 

Bats, 

Animals molested by : Venezuela, 261 

Big Head, Equine, see Osteoporosis, 
Equine 

Biliary Fever, Equine, see Nuttalli- 
asis, under Piroplasmosts 

Birds, see also Fowls, Turkeys and 

under Names 

Diseases of 

Blackhead in Turkeys, 192, 307 
Fowl Cholera, 170 
Fowl Diphtheria, 62, 242, 243, 272 
Fowl-pox and Fowd-plague, 239, 

242 

Gapes, 134 

Malaria due to Plasmodium 
relictum, 120 
Parasites of 

Anoplura, 311, 312 
Plasmodium relictum , 120 

Blackhead in Turkeys 

Insect Vector, possible, 308 
Parasite causing; Reclassification 

of, 192 

Transmission by Inoculation, 307 

Blackquarter, Blackleg, or Symptom¬ 
atic Anthrax 

Animals affected 

Cattle, 159, 164, 167^8, 271, 277, 
279, 281, 305 
Sheep, 281 



Subject Index . 


359 


Blackquarter, Blackleg, or Symptom¬ 
atic Anthrax — cont. 

Incidence 
Geographical 
Ceylon, 164, 271 
India, 156, 157 

Southern Rhodesia (enzootic), 
167-8, 277, 279, 281 
Union of South Africa, 305 
Seasonal, 277 
Initial Severity of, 277 
Mortality, 277 
Prophylaxis 

Carcass Destruction, 195 
Inoculation, 159 
Results, 277 
Vaccines for, 281 

Blue Tongue, in Sh^ep : South Africa, 
338. 

Boils, Developed in Experimental 
Animals, from Cultures 
of Herpelomonas phiebo - 
tomi , 297 

Bone and Joint Disease of Camels: 
Egypt, 275 

Botanical Reterences 

Clover as causing Schweinsberger 
Disease, 334 
Crotalaria dura 

Feeding-Experiments with, 334 
Jagziekte caused by, 342 
11 Dubbeljedoom " ; Geddikop be¬ 
lieved to be caused by, 
338 sqq. 

Juniperus phcenicea and Tuya arti- 
culata , Tar from, used for 
Dromedary Mange, 138, 
309 

Maize Products, Deficiency Aspect 
of. 78 

Paspalum dilatatum , infected with 
Claviceps paspali, Feed¬ 
ing-Experiments with, on 
Cattle, 344 

Pasture in relation to Lamziekte, 
69 sqq. 

Ragwort Poisoning, see Senecio I 
St. John's Wort, Action of, on Live 
Stock; Australia, 288 

Senecio 

Species causing Disease in 
Animals, 333 sqq. t 338 
Man, 334 
Senecio Poisoning 

Dunziekte attributed to, 331 
in Horses, 87 , 331 
Symptoms, 68 
in Man : South Africa, 334 


Botanical References — cont. 

Sorghum, Locust-attacked, effect of, 
on Cattle and Sheep, 91 
Steek Grass, Harmful Effects of, 
on Sheep : South Africa, 

82 

Trefoil as affecting Live Stock, 259 
Veld Plants, Feeding Experiments 
with, on Cattle, 72 

Broncho - Pneumonia, complicating 

Equine Contagious 

Catarrh, 330 

Buffaloes 

Diseases of 

Haemorrhagic Septicaemia, 272, 

323 

Malaria, 163 
Rabies, 271 

Rinderpest, 112-13,170, 171,239 

Intoxication of, by Secretions of 
Locusts, 91 

Parasites of 

Fasciola gigantica , 207, 208 
Filaria lachrymalis , 275 
Malarial, India, 14 , 163 
Syngamus laryngeus, 133 , 163 
Indian : Virulence in, of B. tuber - 
culosis , 227 sqq. t tables 

230, 231 

Bursattee or Bursati, of Horses 
Egypt, 272 
India, 25 

Bush Pig, Rinderpest in, 170 

Camel-Pox : Egypt, 272 

Camels and Dromedaries 
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Gongylema scutatum , 275 I 

Thelasia leesei, 275 
Proposed Extension of Glanders and 
Farcy Act, India, to 
Include, 156 

Young : Infected by Trypanosome- 
Infected Mothers, 13 

Cancer, see Swamp Cancer 

Capybara or Chiguire : Trypanoso¬ 
miasis of, 177, 182 | 

Catarrh, Contagious, Epizootic, of 

Respiratory Organs of 
Equines, and its Relation 
to Purpura Haemor- ! 
rhagica : [South Africa], j 

329 

Complications, 330 | 

Cats 

Diseases of 

Rabies, 150, 271 j 

Insects Infesting 
Anoplura, 312 
Parasites of 

Spirochaetes, 101 ! 

s 

Cattle I 

Australian Quarantine on, 194 
Columbian, Immune to Dcrmalobia j 
Larvae, 361 

Dipping of, and Dips for, see Dipping | 
Diseases and Affections of 

Abscess Plague, 154 I 

Allotriophagia, 262, 265 J 

Anaplasmosis, 1 , 95 , 167, 168, 
183 , 277, 281 

Anthrax, 46, 47, 50, 142, 164, 
165, 168, 270, 278, 305 
Ascariasis, 312 

Babesiasis, 167, 168, 169, 178, 
183 , 193, 272, 276, 277, 
281, 345 

Blackquarter, 159, 164, 167-8, 

271,277,279,281,305 
Contagious, 158 

Abortion, 52 , 168, 278, 279 I 
Impetigo, 232 I 

Pleuropneumonia, 55 , 57 , 272 | 

Cow-pox, 242, sqq. 1 

Cutaneous, 232-3 

Affecting White Animals or j 
Particoloured, 260 
Warts [Brazil], 269 I 

Demodectic Mange, 169 
Dermatitis of White-skinned Ani¬ 
mals, 232 


ittle— cofit. 

Diseases and Affections of— cont. 
Distomiasis, 280 
East Coast Fever, see Theileriasis, 
infra 

Eczema, 232 
Ephemeral Fever, 168 
Filariasis, 126 
Foot-and-Lip, 272 
Foot-and-Mouth, 153 , 157, 158. 

164, 166, 171, 248 , 253 , 
270, 272 

Gall-Sickness, see Anaplasmosis, 
supra 

Gastritis (Helminthic), 163 
Gastro-Enteritis, 305 
Haemoglobinuria, 101 
Haemorrhagic Septicaemia, 166, 
272, 322 
Heart-water, 305 
Indigestion, Acute, 305 
Johne’s, 163 

Lamzickte, 68 , 261 , 302 

Liver Cirrhosis or Senecio Poison¬ 
ing, 336 
Liver-Rot, 209 
Loco-Poisoning, 302 
Mange 

Demodectic, 232, 233 
Psoroptic, 232 
Metritis, Septic, 305 
Myiasis, 278, 280 
“Nodular,” 36 , 213 , 217 
Oedema, General, 305 
Oesophagostomiasis, 36 , 212, 215, 
217 

Onchocercosis, 213 
Ophthalmia, 164, 170 
Papera, or Goitre, 175, 178 
Paralysis from Maize Infected with 
Diplodia zea , 345 
Parasitic, 215 

Pericarditis, Traumatic, 305 
Pica (Depraved Appetite), 262, 
265, 307 

Piroplasmosis-like, 169 
Pleuropneumonia, 55 , 57 , 89, 165, 
166 

Pruritus, due to Eating St. JohB* 
Wort, 259 
Rabies, 150, 271 
Redwater, see Babesiasis, supra 
Rinderpest, 58 , 59 , 89, 152, 156, 
157, 158, 165, 168, 236, 
237 , 238 , 270, 271 
Salt-Sick (Hookworm Infestation), 
217 

Sarcosporidiosis, 191 
Spirochaetosis, 99 
Stiff Sickness, 272 
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Cattlt — cont. 

Diseases and Affections of— cont. 
Streptothrix Infection, 232-3 
Sweating Sickness, 279-80 
Tetanus, 305 

Theileriasis, 167, 169, 183, 276-7, 
279, 281, 294 
Toxaemia, 305 

Trypanosomiases, 106, 111, 115, 
117, 118, 119, 157, 168, 
170, 171, 178, 232 
Tuberculosis, 168, 171, 227, 273, 
278 

Pulmonary, 171 

Uncertain: Blood Smears for¬ 
warded of, to Veterinary 
Department, 277 

Export of, from India, 156 

Exports and Imports, Southern 
Rhodesia, 278-9 

Feeding Experiments on, with Pas - 
palum dilatatum, Infected 
with Claviceps paspali, 

344 

Insects Infesting (see also Ticks, &c., 
under Entomology), 194, 
195, 260-1 

Intoxication of, by Locust-Secre¬ 
tions, 91 

Parasites of 

Species referred to 

Amphistoma , 208-9, 213 
Ancylostomum , 217 
Fasciola gigantica and hepatica , 
207, 208, 209, 212, 220, 
221 

Filaria, 213 
lachrymalis, 275 
Gastrodiscus aegyptiacus, 212 
Gastrolhylax, 212 
Gonglyonema scutatum , 275 
Haemonchus conlortus, 212, 216 
Leeches, 36 

Liver-flukes, 206, 207, 208, 209, 
212 

Oesophagostomnm radiatum , 36, 
212, 217 

Onchocerca sp. incert., 213 sqq. i 
bovis, 215 | 

Paramphistomum, 212 
Stomach Worms, 216-17 
Strongylus spp., 217 
Syngarnus laryngeus , 133, 163 
Tapeworms, 221 
Trypanosomes, 212 
Uncinaria , 217 

Treatment for, Investigations into, 
163-4 

Prophylactic Inoculation of, against 
Anaplasmosis, 95 
Legislation on : India, 155, 159-61 


| Cattlt — cont. 

Prophylactic Inspection of 
Gold Coast, 165 
Nigeria, 165 

Registration of ; Nvasaland, 170 
White 

Bats Molesting: Venezuela, 261 
Skin-affections of, 260, 261 

Cattle-Breeding 

Cevlon, 271 
India, 155, 161-2 

U.S.A. Southern States, hampered 
by Ticks and Helminths, 
215-16 

Cattle Plague, see Rinderpest 

Central Research Institutes tor Animal 
Diseases : India, Need 
for, Urged, 164 

Coccidiosis, Intestinal, in Sheep : Mo¬ 
rocco, 14 

Parasites associated with 

Coccidia : Oocysts of, in Rabbits, 

121 

Coccidium faurei , 14 
Eimeria zurni, 14 

Treatment by Change of Pasture, 

14 

Conjunctivitis, Habronemic, in Horses : 
Australia, 21, 199 

Contagious Diseases (Unspecified) of 
Cattle, Sheep, and Goats : 
India, 158 

Cowpox, 242 

Virus of 

Effect of, on Fowls, 243 sqq., 244 
Identity of, with that of Equine 
Contagious Pustular Sto¬ 
matitis, 246-7 

Immunity Reaction Experiments, 
245 

Inoculation with, against Foot- 
and-Mouth Disease, 252-3 

Coyotes : Susceptibility of, to Rabies, 
58 

Crotalariosis Equorum, see Jagziekte in 
Herses 

Cutaneous Equine Habronemiasis, see 
Granuloma, Habronemic 

Debab, see under Trypanosomiases 

Demodectic Mange, see under Mange 
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Depraved Appetite of Cattle in South 
Africa [Pica], 262, 256, 
307 

Dermatitis 

Equine, associated with Micro- 
filariasis, 128 

of White-skinned Bovines : North¬ 
ern Rhodesia, 232 

Granular, in Equine Cutaneous 
Habronemiasis, 203 

Desrengadera, see under Trypanoso¬ 
miases 

Dikgeel, see Qeeldikop 

Dikkop, Oesophagus Paralysis in, 328-9 

Dipping 

for Cure of 

Contagious Abortion, 279 
Impetigo, 234 
Mange, 309, 310 
Red water, 169 
Sheep Scab, <&c., 310 

for Eradication of 

Dermatophilus congolensis , 234 
Sheep-keds, 195, 198 
Ticks, 84, 87, 167, 168, 169, 170, 
190, 191, 195, 276-7, 

279, 295, 296, 297 
Complete Essential, 276-7 
Immunity as affected by, 167, 
168 

Ordinance on : Rhodesia, 167 
Solutions Employed, 87, 89, 
187, 188, 189, 234, 276, 
278, 281 
Arsenical 

Arsenic for, Micro-Titration 

of, 87, 89 

Arsenite of Soda Fluids for : 
Effect of, on Oxen, 84 
Bacterium Causing 

Change of, to Arsenate, 
and vice versa , 87 

Elimination of the Arsenic, 
348 sqq. 

Table of Strengths, 190 

Testing of, 189 

Statistics concerning, n U.S.A. 
188 

Tanks or Vats for, 187 

Distemper : Prophylactic Vaccine for, 
163 

Dogs 

Cross-bred with Jackal: Helminthic 
Parasites of, 213 

Diseases of 
Anthrax, 48 


Dogs— cont. 

Diseases of— cont. 

Ankylostomiasis, 217 
Ascariasis, 219 

Babesiasis, 3, 98 , 168, 170, 184 , 
186 

Gastric Enteritis, 102 
Haemoglobinuria, 3, 4 
Malignant Jaundice, 3, 98 
Piroplasmosis, see Babesiasis, 
supra 

Rabies, 148 , 150, 270, 271 
Rabies-like : West Africa, 148 
Scabies, 165 
Schistosomiasis, 184 
Trypanosomiases 
Surra, 157 

due to T. marocanum, 105 , 111 
Experimental Infection of, with 
Cultures of Insect Herpe- 
tomonads, 297 

Insects Infesting, see Ticks, under 

Entomology 

Leeches Infesting ; West Africa, 36 
Parasites of Live-Stock Transmitted 
by, 216 
Parasites of 

Dioctophyme renale , 137 
Helminthic, Transmission of, 216 
Spiral Organisms, 102 
Spirochaetes, 102 
Trypanosoma venezuelense , 177 

Domestic Animals (Mammals), see also 

under Names 
Lice of.U.S.A.. 193 
Mange in, Control of, 309 
Trypanosomiases of : Italian Somali¬ 
land, 111 

Donktyt, see Asses 

Dourine, see under Trypanosomiasis 

Dromedaries, see Camels and Drons* 
daries 

Drugs Used and Experimented with 

Anthelmintics, 134 sqq. 

Castor Oil, Protective properties 
of, 137 

Alkaloids of Senecio (various kinds 
of), 336-7 

Arsenic 

Behaviour towards, of Bacteria. 

350 

Fate of, in the Animal Body: 

Experiments on, 345 
Oral Dosage of Animals : Experi¬ 
ments on, 349 

Toxic Dose for various Animals, 
349-50 
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Drugs Used & Experimented with— cow. 
Arsenical, for Cattle Dipping, 187, 
188 

Testing of, 189 

Capable (and the reverse) of Saving 
Animals given Lethal 
Doses of Ol. Chenop., 
or of Male Fern, 137 
Chloroform followed by Salts, for 
Lungworms, 217-18 
Colocynth Tar, for Mange in Drome¬ 
daries, 138 

Experimented with in Treatment of 
Equine Infectious Anaemia, 328 
Foot and Mouth Disease, 250 
Nuttalliasis, 288. 326 
Table, 290-3 

Filicine and Filicic Acid in Male 
Fern, 221 

Forms most Economical and Effec- i 
tive for Parasites of Sheep 
and Cattle, Investiga¬ 

tions into, 163-4 

Iodides, Experiments with in 

Mycotic Disease, 235 
Kamala powder, as Vermifuge, 221 ! 

Male Fern, Oleoresin of, as Vermi- j 
fuge, 221 | 

Methylene Blue in Nuttalliasis, 294 I 

Toxic Effects of, 294, 351 
N. Pheny lgly cineamide-/)-Arsonic 

Acid, in Trypanosomiases 
and Spirochaetoses, 107 
Oestrin : Toxicity of, 247 
Ol. Chenop. as Vermifuge, 219, 220 
Purgatives to give with Ol. Chenop., 
Experiments on 
Castor Oil, 137 
Magnesium Sulphate, 137 
Tried in Prophylaxis and Treatment 
of Foot and Mouth 
Disease, 250 

Tuberculin Treatment of Working 
Animals, 276 

Turpentine as Vermifuge, 220 

Ducan, see Salaf, under Trypanoso- 
miasat 

Ducks, Domesticated, Snail-destruction 
by, 209 

Dunziekte, see also Staggers 
in South African Horses, 65, 331 
Distribution at Normal Times, 333 j 
Infectious Equine Anaemia Mis- , 
taken for, 326 

Dysentery of Camels in Egypt, due to 
Hacmonchus longistipes, 
275 i 


East Coast Fever, see Theileriasis, 
under Piroplasmosis 

Eczema, Bovine ; Northern Rhodesia, 
232 

Elephants, Cylicostomum falciferum 
of, 133 

Elks; Tick Infesting, 195 

Enteritis, Gastric, in Dogs, 102 
Spiral Organisms present, 102 

Entomology 

Acarinae associated with Camel- 
Mange, 309 

Demodectic, and Impetigo of 
Cattle, 233 

Tropical Fowl Mite, 194 
Anoplura from South African Hosts 
[Listof identified Species], 

311 

Ants, see Termites, infra 
Biting and Blood-sucking Flies, 
see also under Names 
Other than Glossina as Vectors of 
Trypanosomiases, 111, 
112, 166 

Black Blow-Flv, Flight-range of, 194 
" Blow-fly" as possible Vector of 
Blackhead in Turkeys, 
308 

Larvae, Toxicity of, 264 
Bots or Bot-Flies, see Gastrophilidae 
infra 

Cattle Tick, see Ticks, infra 
Chrysomyia macellaria (Screw Worm 
Fly), Economic Losses 
due to, U.S.A., 221 
Flight-range of, 194 
Crithidia melophagi , Infections con¬ 
veyed by Mice, 17 
Ctenocephalus cams, Herpetomonads 
of. Cultures of, Infection 
by, of Guinea-pigs, 298 
Dermatobia cyaniventris Larvae, Mos¬ 
quito-borne, as affecting 
Cattle, 260-1 

Dermatobia noxialis, Cattle-Infest¬ 
ing, U.S.A., 260 
Fleas, see under Names 
Flies, see also under Names 
Flight-range of, 194 
as Probable Spreaders of Infec¬ 
tious Equine Anaemia, 
61, 193 

Risk of Introduction of, 193 
Fly-Survey, proposed ; India, 156 
Gastrophilidae (Bots) 

Action on, of Carbon Bisulphide, 

134, 136 
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Entomology — cont. [ 

Gastrophilus, Species found in South . 

Africa, Toxicity of, 40 | 

equi, U.S.A., 193 

Larvae and Equine Infectious 
Anaemia, Relation be¬ 
tween, 247 

Transmission, Experimental, by, 
of Equine Pernicious I 
Anaemia, 41 p 147 
Glossina (Tsetse-Fly) 

Animal Hosts, 181 , 

Bionomics, 180 

Breeding-places, 118-19, 180, 181 
Diminution of, after Rinderpest, 
113-14 
Distribution 

Italian Somaliland, 111 i 

Nigeria, 166 
Nyasaland, 170 

Portuguese East Africa, 168 | 

Southern Rhodesia, 115, 168 
Uganda, 112s^., 171 ; 

Victoria Nyanza, Shores and 
Islands, 180-1 

Factors inimical to, 181 I 

Fly-belts in j 

Nigeria, 166 

S. Rhodesia, 115 sqq., 168 
Grass-burning to get rid of, 114, 115 i 
Habitat, Haunts, &c., 112, 115, i 
116 sqq., 180, 181 
Measures against, 114-15 
Species referred to | 

brevipalpis, 118, 170 
fusca, 171 | 

morsitans 

Breeding haunts of, 118 
in relation to Ungulate Game I 
and to Rinderpest, 112, , 
113 I 

pallidipes , 118 I 

Biology of. Ill l 

palp alls, 113, 114 
Bionomics, 180 

Wild Animals in relation to, 181 
Hacmatopinus asini, Ova, of: Incub¬ 
ation Period of, 45 ! 

Hippoboscidae, Parasitism of, 197 
Horn-fly ; U.S.A., recent arrival of, 
193 

Horse Bots, see Gastrophilus equi , 
supra 

Horse-flies, see also Tabanidae, infra 
Anthrax, spread by, 47 
House-fly, see Musca domestica, infra 
Hypoderma bovis , Australian Pre¬ 
cautions as to, 194 
Control, essential, 221 
Introduction to Southern U.S.A., 
193-4 


Entomology— cont. 

Insects Attacking Animals, 193 
in relation to Animals, Problems 
of, 195 

Economic Losses caused by, 192 
Introduction of Species, risks from, 
193 

Relation of, to 

Parasitic Diseases in Stock, 195, 

198 

Production of Live Stock and 
Poultry, 193 
Transmitting Disease 
Losses due to, 192 
Methods, 193 
Numbers, 193 
Range, 194 
Species, 193, 194, 195 
of U.S.A., Indigenous and Im¬ 
ported, 193 

Species against which Regula¬ 
tions exist, 194 

Janthinosoma lutzi, attacking chiefly 
White Cattle, Venezuela, 
260-1 

Latrodectus mactans or Lucacha ; 

Peru: Morphology and 
Poison of ; Diagnosis and 
Treatment, 90 

Lice, see also Anoplura, and Haema- 
topinus, supra , and Pedi- 
culi, and Trichodectes, 

infra 

of Domestic Mammals and 
Fowls, U.S.A., 193 
Eradication of, 195 
Species infesting Horses, 45 
Locusts, in relation toGeeldikkop, 339 
Secretions of, Ruminant-Intoxica¬ 
tion by: Palestine, 91 
Lucacha, see Latrodectus mactans , 
supra 

Melophagus ovinus, Infections con¬ 
veyed by, to Mice, 17 
Life-History, 195 
Mexican Boll Weevil, 187 
Mites, see Acarinae, supra 
Mosquitoes 

Plasmodium rclictum in, Cold as 
Influencing Development 

of, 120 

Not Pathogenic to the Mosquito, 

120 

Probably not usually Transmitters 
of Swamp Fever, 146 
in Venezuela, 176 
Musca domestica 

Cestodes of Chickens Transmitted 
by, 19, 20 
Flight-range of, 194 
Habronema sp. Transmitted bv, 22, 
25, 199, 200, 202, 204, 220 



Subject Index . 


365 


Entomology — cont . 

Musca domestica — cont . 

Transmission by, of Davainea 
tetragona to Fowls, 19 
Musca nebvdo 

Intermediate Host of Oxyuris sp., 
22 

Nose-fly, 194 
Oestridae 

African, Inventory of a Collection 
of, 42 

Oestrus interruptus , n. sp. f in 
Antelopes; Africa, 42 
Ox-Warble, see Hypoderma bovis, 
supra 

Phlebotomus-Flies, Herpetomonad 
of, Boils resulting from 
Experimental Inocula¬ 
tion with, 297 
Pigeon Hippoboscid, 194 
Pycnosoma albicans (Screw-worm), 
Larvae of, Bovine Myi¬ 
asis due to, 280 

Red-tailed Bot-fly in U.S.A., recent 
arrival of, 193 

Screw-worm Flies, see also Chryso - 
myia macellaria , and 
Pycnosoma albicans , 
supra 

Myiasis in Cattle due to, 278, 280 
Screw-worm Infestation 

Prophylaxis 

Carcass Destruction, 195 
Restrictive Regulations, 194 
Sheep Louse-Fly, 195 
Sheep-Tick, see Melophagus ovinus, 
supra 

Spiders, see Latrodectus mactans , 
supra 

Stable-Flies, see Stomoxys calcitrans , 
infra . 

Stomoxyd, Believed to Transmit 
Gobiat, 111 

Stomoxys 

Distribution 
U.S.A., 193 
Venezuela, 176 

calcitrans 

Habronetna Harboured by, 200, 
201, 202, 204, 220 ’ 
Probable Vector of Swamp 
Fever, 146 

in relation to Swamp Cancer 
of Horses, 24 

Transmission by, of Hymeno- 
lepis carioca to Fowls, 20 
Trypanosoma congolense Trans¬ 
mitted by, 106 

Tabanidae 

Distribution 
Egypt, 274, 275 

1724 


Entomology— cont. 

Tabanidae— cont. 

Distribution— cont. 

Nyasaland, 170 
South Africa, 47 
Venezuela, 176 
Species referred to 
ditaeniatus, 274 
septentrionalis, '146 
taeniola, 274 
unidentified, 112 
Transmission by, of 
Anthrax, 47 
Swamp Fever, 146 
Trypanosomiases, 112, 163, 170, 
273, 274, 275, 286 

Termites, as Intermediary Hosts of 
Filaria gallinarum, n. sp.: 
Orange Free State, 18 

Ticks 

Coloration in, 139 

Diseases Spread by, or due to, see 

Anaplasmosis : Babesi- 
asis, Canine, under Plro- 
plasmoses : Haemoglobi- 
nuria, Canine: Louping- 
III : Malignant Jaundice, 
Canine : Spirochaetosis, 
Bovine : Theileriasis 
under Piroplasmoses 
Cold Destructive of, 193 
Distribution 
Africa 

Northern, 4 
South, 98, 193 
Argentina, 97 
Brazil, 98, 99 
China, 186 
France, 4, 98, 99 
Germany, 6 
India, 186 
Macedonia, 11, 12 
Mitylene, 195 
Nyasaland, 169 
Roumania, 10 
South America, 193 
Southern Rhodesia, 167 
U.S.A., Southern States, 193 
Venezuela, 310 

“ Domestic " (Ixodes hexagonus) : 
France, 4 

Economic Losses due to, 191, 215 
Eradication Methods, see also 

Dipping 

in Southern U.S.A., 188 
Spraying: Egypt, 276 
Infectivity of those carrying 
Canine Babesiasis, 3 
Duration of, in Parents and 
Daughters, 5 

B 
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Entomology— cont. \ 

Ticks— conL I 

Experiments on, as Transmit- I 
ters of Canine Piroplas- I 
moses, 98 1 

Regeneration in, of Mouth-parts 1 
and Legs, 140 

Genera and Species referred to 

Behaviour of the Sexes in J 
Certain, 42 

Carrying Piroplasmosis of 
Horses; Experiments on, 

6 sqq. 

German, in Relation to Intro¬ 
duction of Equine Piro¬ 
plasmosis, 6, 12 

Infesting 

Cattle, U.S.A., 193 
Dogs, 3 sqq., 98 
Horses, 6 sqq. 

Spreading Louping-Ill, Dura¬ 
tion in, of Infectivity, 44 

Wild (Dermacentor reticulatus ), 
France, 3, 4 

Amblyomma, 42 sqq., 97, 99, 
139, 140, 141 
Aponomma, 140 

Argas, 140 1 

Boophilus, 5, 11 

Boophilidae 

Development and Biology of, 

310 

Dermacentor, 3, 10, 11, 98, 139, 
140 

Fowl, 194 

Haemaphysalis, 3, 10, 11, 98, 99, 
141, 170 

Hyalomma, 11, 42 sqq., 140, 141, 
195, 280 

Ixodes, 3, 10, 11, 44, 99, 140, 
141, 195 
Ixodidae, 42 
Margaropus , 99, 101 
Omithodoros , 44 
Rhipicephalus, 3, 4, 10, 11, 

42 sqq., 98, 139, 186, 195 
Spinose Ear, 193, 194 
Spotted Fever, 194 
Striped-Legged, 280 
Winter, or Elk, 195 
Trichodectes, Species infesting Horses, 
45 

Tsetse-Flies, see Glossina, supra 
Wool-Maggot-Fly, Economic Losses 
due to: Australia, 221 

Ephemeral Fever or Three-Days’ Sick¬ 
ness Of Cattle : Southern 
Rhodesia, 168 

Epithelioma Contagiosum of Fowls; 
French Guinea, 62 


Epizootic Lymphangitis, see Lymph¬ 
angitis, Epizootic 

Equine Infectious Anaemia, sec under 
Anaemia(s) 

Equines, see Asses, Horses, Mule-, 
Zebras, &c. N.B.—When 
Equines only are referred 
to, the subject is indexed 
under Horses 

t 

Erysipelas, 8wine, see Swine Erysipelas 

Eye-affections due to Thelasia leesci. 

in Egyptian Camels, 275 

Felidae 

Diseases of 

Feline Typhus, 157 
Rabies, 150, 271 
Parasites of 
Anoplura, 312 

Filariases, see under Helminthology 

Filterable Viruses, Diseases due to, 

55-62, 143—54, 235-5 8, 
325-9 

Foot and Lip Disease : Egypt, 272 

Foot and Mouth Disease, 248 

Animals affected 

Cattle; 153, 157, 158, 164, 166, 
171, 248, 253, 272 
Tongue Lesions of, Nature of, 153 
Sheep, 248 
Swine, 248 

Aphtisation-Experiments, 252-3 
Apoplectic Form in Cattle, 248 
Bleb of, compared with that in 
other Diseases, 154 
Immunisation Experiments, 250 
Incidence 

Argentina, 253 sqq . 

Belgium, 249 
Ceylon, 164, 270 
Cyprus, 272 
Egypt (Port Said), 272 
Europe, Western and Southey 
(epizootic, 1919-20), 24> 
France, 153 

Epizootic, 1920, 248 
India, 157, 158 
Italy (epizootics, recent), 249 
Nigeria, 166 
Sudan, 272 
Uganda, 171 
Mortality, 248 
Prophylaxis _ 

Immunisation by Serum, 250-2.XW 
Recurrence of, at Short Intervals, 
248-9 

Septicaemic Form, 249, 253 
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Foot and Mouth Disease— cont . j 

Treatment 

Drugs Experimented with, 250 
Methods employed 

Hydrogen-peroxide Injections, : 
249-50 

Internal Antiseptics, 250 
Virulence in, of Bovine Blood, 249 

Fowl Cholera : Nyasaland, 170 

Fowl Diphtheria, 62, 242 

Bacillus isolated from, 62 
Incidence 
Egypt, 272 

French Guinea: Konakry, 62 
Specificity of, 243 

Fowl Pox and Fowl Plague 

Cultivation unsuccessful, 241, 242 1 

Relationship of, with Fowl Diph- I 
theria, Stomatitis Pustu- I 
losa Contagiosa Equi, and 
Vaccinia, 242 
Study on, 239 

Transmission Experiments, with j 
Mammals, 243, sqq. 

Virus of 

Bile Destructive of, 243 
Filterability of, 240 
Heat for Destroying, 240, 241 1 

Immunity Reaction Experiments, ! 
245 

Nature of, 240 

Vaccination with, 241-2 i 

Fowl 8pir0Chaet0SiS, see Spirochaetosis, 
Avian 

Fowls | 

Bats molesting : Venezuela, 261 
Diseases of, see Fowl Cholera, Fowl 
Diphtheria, Fowl Pox 

Avian Spirochaetosis, 194, 272 • * 

Tuberculosis, 172 
Epithelioma contagiosirm, 62 
Gapes, 134 
Polyneuritis, 82 

Insects Infesting, 193, 194 | 

Anoplura, 311, 312 

Parasites of i 

Cestodes, Insects Transmitting, 
19, 20 

Choantacnia infundibulifonnis , 20 I 
Davainea 
cesticillus , 20 
proglottina , 20 

tetragon , 19 \ 

Filaria gallinarum, n. sp., 18 
Hymenolepis carioca, 19 

Gall-Sickness, see Anaplasmotis, i 

Bovine | 

1724 


Gams: Ungulate 

Diseases of 

Rinderpest, 112 , 170, 171 
Glossina morsitans in Association 
with, 112 

“ Gapes,” in Fowls : Causal Helminth, 
134 

Gastritis, Helminthic 

in Calves ; Parasite Causing, 163 
in Sheep, 26, 302, 350 

Gastro-Enteritis, in Cattle: South 
Africa, 305 

Geeldikkop, in Sheep : South Africa, 338 
Seasonal Incidence, 338 
Treatment by 

Change of Pasture, 341 
Purgatives, 341 

Gift-ziekte, see Anthrax 

Giraffes : Fasciola gigantica in, 207, 
208, 

Glanders, 278 

Death from, of A. W. Shilston, 158 
Diagnosis of 

Complement Fixation Test in. 
Value of, 321 

Differential, from Ulcerative 
Lymphangitis, 54 
Mallein Test, 324, 319 , 320 sqq . 
Extension, Proposed, of Glanders 
and Farcy Act (India) to 
Camels, 156 

Incidence 
Egypt, 271 
India, 156 
South Africa, 314 
Nodules in, 314, 315, 317 

Goats 

Diseases and Affections of 
Anaplasmosis, 1 , 95 
Anthrax, 47, 50, 142, 164 
Contagious, 158 

Pleuropneumonia, 89 
Pox-like, Chronic Infection, 90 
Scabies, 165, 172 
Trypanosomiasis, 106 
Tuberculosis, 168 
Export of, from India, 156, 164 
Insects Infecting, 195 
Anoplura, 311 

Intoxication of, by Locust-Secre¬ 
tions, 91 
Parasites of 

Fasciola gigantica , 207, 208 
Gongylonema scutatum, 275 
Strongylus sp., 217 
Tapeworms, 166 

B 2 
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Qobiatf see under Trypanosomiases 

Granuloma, Habronomie 

in Horses, 21, 199, 202, 205, 220 
Incidence 
Argentina, 202 
Australia, 21, 199, 202 
U.S.A., 220 

" Leeches,'* probably Identical with, 
220 

Prophylaxis, 203, 204 
Treatment, 205, 220 

Guinaa Pigs 

Experimental Inoculation of, with 
Cultures of Insect Herpe- 
tomonads, 297, 298 

Gumul, see Gobiat, under Trypanoso¬ 
miases. 

Habronemiasis, Cutaneous, see Granu¬ 
loma, Habronomie 

Habronemic Abscesses: in Horses, 
199, 202, 205-6 

Habronomie Granuloma, see under 
Granuloma 

Haemoglobinuria 

Bovine, in Chih; Spirochaetes in, 
101 

Canine 

Causal Agent, 3 
Seasonal Incidence, 4 

Haemorrhagic Septicaemia, see Sep¬ 
ticaemia, Haemorrhagic 

Hares, Fasciola gigantica in, 208 

Heart-water, in Cattle : South Africa, 
305 

Helminthology 

Diseases 

Ankylostomiasis 
Animals Affected 
Dogs, 134 
Sheep, 217 

Incidence: U.S.A., 217 
Parasites 

Ancylostoma and Uncinarta , 
217 

Prophylaxis, 217 
Treatment 

Chloroform in Castor Oil, 
134-5 

Ol. Chenopodium, 134, 217 
Ascariasis 

Bovine, Northern Rhodesia, 312 
Treatment 

Cooper’s Dip Tablets, 
313-14 


Helminthology— cont. 

Diseases — cont. 

Ascariasis— cont. 

Canine 

Prophylaxis, 219 
Treatment, 219 
Parasite 
A scaris 

Action on, of Ol. Chenop 
and Chloroform, 134 
Animals Harbouring, in 
U.S.A., 218-19 
Biological Relationships of, 
210 

Eggs of. Resistance of, 

210 

Larvae of, Migrating Course 
of, in Host's Body, 

20 

lumbricoides, Life-History 
of, 20 

lumbricoides and suilla, At- 
tempt to Differentiate, 
210 

suilla , Feeding Experiments 
with 20 
vitulorum , 312 
Porcine, 218 
Treatment by 
Castor Oil, 219 
Santonin, 20 

Distomiasis 

Bovine: Southern Rhodesia, 

280 

Treatment by Male Fern, 2S* 1 
Parasites 
Distomes 
Hosts of 

Mollusc, 206, 207 
Vertebrate, 206, 207-3 
Life cycles of, work on. 
Filariasis and Microfilariasis 
Animals affected by 
Antelopes, 126 
Baboon, 129 sqq. 

Camels, 275 
Cattle, 213, 275 
Fowls, 18 
Horses, 26, 126 
Canine Piroplasmosis Mistaken 
for. 186 
Incidence 
Egypt, 272 

French West Africa, 126 
Japan, 26 
Parasites 

Filaria and Microfilaria 
gallinarum : South Africa, 

18 

lachrymalis , 275 
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Hilminthology — cont. 

Diseases — cont. 

Liver-Fluke, see that head. 

Oesophagostomiasis intestinalis 
Bovine, 36, 212, 215 
Incidence, all Animals 
Brazil, 36 
France, 215 
French Guinea, 212 
U.S.A., Southern, 217 
Ovine, 212, 217 

Intussusception due to, 92 
Parasites associated with 
Oesophagostomum sp., 217 
columbianum , 92, 212, 302 
dentatum , 213 
radiatum , 36, 212 
Porcine, 213 


Helminthology— cont. 

Diseases — cont. 

Filariasis — cont. 

Parasites— cont. 

Loa loa, Differences between 
and Loa papionis of 
the Baboon, 129 sqq. 
Loa papionis n. sp., of the 
Yellow Baboon, 129 
The Iasi a leesei , in Camels : 
Pathogenicity of, 275 
41 Sunefuto,” in Horses : Japan, 
26 

Treatment 

Effective 

Tartar Emetic, 129 
Atoxyl, and Atoxyl-Orpi- 
ment, 128-9 
Orpiment, 128 
Trypan blue, 128 
Trypan red, 128 

Habronemic Affections, of 
Horses 

Abscesses, 199, 202, 205-6 
Conjunctivitis, 21, 199 

# Granuloma, 21, 199, 202, 205, 
• 220 
Incidence 
Argentina, 202 
• Australia, 21, 199, 202 
U.S.A., Southern, 220 
Transmission by Flies, 22, 25 
Treatment, suggested, 226 
Parasites of all Forms 
Species found, in 
Australia, 22 sqq. 

India, 205-6 
U.S.A., 220 

Life History and Patho¬ 
genicity, 198 sqq. 
Prophylaxis 

Fly Control, 220 
Manure Control, 220 

Haemonchosis, or Verminous 
Gastritis of Sheep, 166, 
212, 302, 

Chemotherapy of, 26 

Safe Dose in, of Arsenious 
Oxide, 350 
Incidence 

French Upper Guinea, 212 
Nigeria, Southern, 166 
Parasite 

Haemonchus contortus, 26, 
166, 212, 302, 350 
Prophylaxis and Treatment, 
216-17 

Helminthic Nodules, in South 
African Equines, 315, 

318 


Onchocercosis 
Bovine, in 
France, 215 
Madagascar, 213 
Parasite 

Onchocerca bovis , 215 

Parasitic, in relation to Live¬ 
stock Industry; South- 
. em U.S.A., 215 

Sarcosporidiosis, in relation to 
Lamziekte, 1302 

Schistosomiasis, in Dogs : China, 
184 

Parasites 
Schistosoma 
Hosts of 
Mollusc, 206 
Vertebrate, 206 
Pathogenicity, 206 
japonicum , in Dogs, 184 

Strongylosis 

Bovine, Ovine and Porcine, 217 
Equine, U.S.A., 143 sqq., 219-20 
Parasites of 
Strongylus sp. 

immature in Equine 
Anaemias, 143-4 
asini, n. sp., 131, 132 
edentatus , in Horses; F.W. 
Africa, 211 

Site of Preference, 219 
equinus , Site of Preference 
219 

vulgaris , in Equines, 212 
Pathogenicity, 219 
Prophylaxis, 217 
Treatment, 217-18, 220 

General References 

Anthelmintics, 134, sqq., see also 
under Drugs 

Fly-tight Manure Bins, 220 
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Helminthology — cont. 

General References — cont. 

Helminth Injections, Infected, 
Transmission Experi¬ 
ments with, 17, 144-5, 
297, 298 
Maggot-traps, 220 

Parasites, other than those grouped 
with Diseases above 
Distribution of, in Brazil (Rio | 
Grande do Sul), 36 
Amphistoma in 
Cattle; Madagascar, 212 
Cattle and Sheep ; South Africa, 
208-9 

A ncylostomum(a) 

Clinical effects, 217 
caninum, in French Guinea, 23 
Belascaris mystax, in Cats, 213 
Bilharzia , South African Species, 
209 

Cercaria pigmentosa , Vertebrate 
Host of, 206 

Cercariae and Snails, 206, 208 
• South African, Experimental 
Determination of Verte¬ 
brate Hosts 6f, 206 
Choantaenia infundibuliformis, 

Transmitted by Musca j 
domestica, 20 | 

Craterostomum tenuicauda n. gen. ; 

n. sp., 132 j 

Cylicostomum , in Equines (Asses, * 
Horses, Zebras) | 

Incidence 

French West Africa, 21 
U.S.A., Southern, 219 
Zanzibar, 132 

Species Named from Zanzibar, 
132, 133 

New 

adersi, 132 

montgomeryi, 132, 133 
zebrae, 132 

Cysticercus tenuicollis in Sheep, 213 ’ 
Davainea 

cesticillus, Transmitted by 
Musca domestica , 20 
proglottina , of Chickens, Slug- 
transmitted, U.S.A., 20 
tetragona of Fowls : Life History 
of, 19 

Dioctophyme renale (Eustrongylus I 
gigas) in 1 

Dogs, U.S.A., 137 I 

Other Animals, 138 
Fa sciola gigantica 
Animals Harbouring, 170, 207, 
208, 212, 213, 220 


Htlminthology— cont. 

Parasites— cont. 

Fasciola gigantica — cont. 

Hosts of 

Intermediate, 207, 209, 221 
Vertebrate, 170, 207-8 
Life History, 207-8 
hepatica 

Animals harbouring, 209, 220, 
221 

Prophylaxis, 221 
Test for, suggested, 209 
Treatment, 221 

Gastrodicus aegyptiacus , Animals 
harbouring, 212 

Gastrophilus Larvae ; Intoxica¬ 
tion by, 36 

Gastrothvlax , Animals harbouring, 
'212, 213 

Gongylonema scutatum, in Egyptian 
Camels, 275 

Gyalocephalus in Horses, 219 
Haemonchus contortus , in Sheep, 
see Haf.monchosis, supra 
longistipes , Camel Dysentery due 
to, 275 

Hookworms (see also+A ncylofoma, 
supra , and Uncinana, 
infra), 217 

Hymenolepis carioca, of Fowls, 
Life History of, 19 
Liver-Fluke, see Fasciola gigantica, 
and hepatica, supra 
Lung-worms, see Strongylus spp., 
infra 

Monostomes of Amphibia, 206 
Nematode 

New in Fowls, with Termite as 
Intermediary Host, 18 
Unnamed, causing Gastritis in 
Calves, 163 

Oxyuris 

Development of, in Musca 
nebulo , 22 

in Horses with T. dimorphon 
Infection, 128, 129 
equi : F. West Africa, 211 
Paramphistomum cotylophoruni 
(probably) in Humpless 
Cattle, Animals harbour¬ 
ing, 212 

Sclerostoma of Asses: Zanzibar 
and East Africa; List, 131 
Setaria sp. in Antelopes, 213 
digitata, in Zebus, 212 
Species found (with Hosts), in 
French Upper Guinea, 211 
Spiropterous Worms in Horses 
Stomachs, 202 

Stomach Worms of Sheep and 
Cattle, 216 
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Htlmintholofy— cont. 

Parasites — cont. 

Stomach Worms— cont. 

Prophylaxis and Treatment, 
216-17 [ 

Syngamus laryngeus, in Cattle and 
Buffaloes: India, 133, 163 , 
trochealis ; Cause of Gapes in I 
Birds, 134 • \ 

Tapeworms of Sheep and Cattle, 
221 

Tragelaphus scriptus, 213 
Trematodes, South African in ^ 
relation to Disease, 208 
Tricocephalus , in Sheep, 212 
affinis , in Zebu, 212 
Triodontophorus, 219 
ttnuicollis , in Equines, 143, 219 
Uncinaria, Animals harbouring, 
217 

Wireworms, see Haemonchus can - 
tortus , supra 

of Zebras : East Africa, 131, 132 j 
List, 132-3 

Hepatitis, Parenchymatous, in Horses, 
63, 67, see also Senecio 
Disease, and Senecio 
Poisoning 

Experiments on, 67-8 

Hermosura, see Desrengadera, under 
Trypanosomiases, Equine 


Hog Cholera, Swine Fever, or Swine 
Plague 

Ascariasis, complicating Diagnosis | 
of, 218 

Immunity-Duration after Simulta¬ 
neous Inoculation of 
Young Pigs, 239 # 1 

Lesions of, resembling those of 
Swamp Fever, 143 
Transmission by Insects, possible, 
193 ’ 

Hookworm Infection, see Ankylo- | 
stomiasis, under Helmin- j 
thology 

Horse 8ickness i 

African : Differential Diagnosis ot, 10 
Animals affected by 

Horses, 41-2, 152, 168, 169, 278, 
279, 302, 325, 338 
Mules, 153, 168, 169 
Experimental, Induced by Watery * 
Extract of Bots, 41-2 

Incidence 

Geographical 

Abyssinia, 153 j 

British East Africa, 152 ‘ 


Horse Sickness—con/. 

Incidence— cont . 

Geographical— cont . 

Eritrea, 152 

Italian Somaliland (Dunkop 
form), 152 
South Africa, 152 
Southern Rhodesia, 168, 169, 
278, 279 
Season, 338 

Infectious Equine Anaemia Mis¬ 
taken for, 326 

Paralysis of Oesophagus, as Sequel 

to, 328 

Prophylactic Inoculation, 169, 279, 
325 

Sequelae, 63, 326 

Horses 

Bats Molesting : Venezuela, 261 

Breeding of : India, 155, 157 

Diseases and Affections of 

Acute Liver-Atrophy, see 8taggers 
Anaemia 

Infectious (Pernicious, Swamp 
Fever), 41, 59, 60, 143, 
145, 146, 147, 193, 247, 
294, 302, 325 
Verminous, 143, 

Anthrax, 46, 47, 50, 164 
Bursattee or Bursati, 25, 272 
Climatic Typhus, 153 
Contagious Abortion, 143 
Contagious Impetigo (probable), 
233 

Dermatitis, Associated with Micro- 
filariasis, 128 
Dourine, 283, 284, 302 
Dunziekte, 65, 326, 331, 333 
Epizootic Contagious Catarrh, 329 
Filariasis and Microfilariasis, 25, 
126 

Glanders, 27, 54, 156, 271, 278, 
314, 319, 320 

Habronemic Abscesses, Splenic 
and Stomach, 199, 202, 
205-6 

Granuloma, 21, 199, 202, 205, 
220 

Marasmus, 205 

Haemorrhagic Septicaemia, 53 
Horse-Sickness, 41-2, 162, 168,169, 
278, 279, 302, 325, 328 
Dikkop form, 328-9 
Paralysis of Oesophagus after, 328 
Influenza Catarrhalis, 330 
Light form (Hoare’s), 330 
Jagziekte, 341 
Lameness, 301 
" Leeches,” 25, 220 
Loco-Poisoning, 302 
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Horses— cont. 

• Diseases and Affections of— cont. 
Lymphangitis 

Epizootic, 55, 166, 223, 271, 
278, 279 

Ulcerative, 54 bis., 171, 221, 225 
Mai de Caderas, 176, 181, 287 
Mange, Sarcoptic, 310 
Milk Leg, or Big Leg, 25 
Nodes and Nodules in Lungs, 314 
Nuttalliasis, 6, 99, 272, 288, 302, 
351 

Osteoporosis, 258 
Parenchymatous Hepatitis, 63, 67 
Pruritus, due to Eating St. John's 
Wort, 259, 260 
Rabies, 150, 271 

Sehweinsberger Disease, 331, 333, 
334 

Senecio Poisoning, 63, 67, 331 sqq . 

336 

Staggers, 326, 327, 332 
Acute (Malziekte), 63 
Chronic (Dunziekte), 65 
Stomatitis, Contagious Pustular, 
242, 246 
Strangles, 330 
Strongylosis, 219, 220 
" Sunefuto,” 25 
Swamp Cancer, 24-5 
Toxaemia, 302 

Trypanosomiases, 102, 105, 156, 
158, 166, 175-6, 181-2, 
see also Dourine, & Mai 
de Caderas, supra 
Trypanosoma dimorphon Infec¬ 
tion, 103 

Win ton Disease, 333 
Insects Infesting, 6 sqq., 45, 194 
Parasites of 

Cylicostomum spp., 211 
Filaria, 126 

Gastrodiscus acgyptiacus , 212 
Gastrophilidae, 36 sqq. 

(ryalocephalus , 219 
Habronema, 198 sqq. 

Leeches, 36 
Oxyuris , sp., 128, 129 
equi., 211 
Sarcosporidia, 301 
Spiropterous Worms, 202 
Strongvlus sp., 143 sqq., 211, 219, 
220 

edentatus, 211, 219 
equinus , 219 
vulgaris , 212 

Impetigo, Contagious 

Animals Affected 
Antelopes, 233 

Cattle, 232 


{ Impetigo, Contagious— cont . 

Causal Organism, 232, 233-4 
! Diagnosis, 234 

Parasite believed to Cause Der- 
matophilus congolense, 
233-4 

Prophylaxis, 234 
Treatment, 234 
Equine (probable), 233 

Indigestion, Acute, in Cattle : South 
Africa, 305 

*lnfectiousAnaemia,si£ under Anaemias 

Influenza Catarrhalis, Equine, 330 

Influenza, Equine, Light form of, 
Hoare, 330 

Intussusception, in Sheep : South 
Africa, 92 

Jagziekte, in Horses: South Africa, 

341 

Jaundice, Malignant, in Dogs, Causal 
Agent, and Spreader, 3,98 

Johne’s Disease, in Cattle: India, 163 

Laboratories, Work of, see Reports 

Lalltia (Camel Disease) ; Egypt, 275 

Lameness, in Horses : Sarcosporidia in 
relation to, 301 

Lamziekte 

Bovine, 68 , 261, 302 
Considered as Food - Deficiency 
Disease, 69 

Experiments to test, 74-5 
Equine, 36, 302 
and Human, 36 
Etiology, 261, 307 
Experimental Work on, 71, 72, 73, 
74,75 

Incubation Period, 70 
Post-mortem Findings, 71 
Prophylaxis, 261, 269 
Sarcosporidiosis in relation to. 302 
Soil and Vegetation in relation to, 
69, 72, 73 
Three Forms of, 70 
Transmission, Experimental, 75-6 
Treatment: Drugs, &c., tried: 

Results, 77 

Leeches 

Limnatis africanus, Newly-recorded 
species : West Africa, 36 
Medicinal, as Transmitting Mai de 
Caderas, 181 
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44 Leeches 99 ; Equine Disease in North 
America, 25 

Live Stock 

Egyptian : Statistical . Report • on. 
1916-17, 272-3 

Plants affecting, see under Botanical 

References, and Names of 
Animals 

Liver-Atrophy, Acute, in Horses, 63, 
see also Staggers 

Experiments in Transmission, &c., 
6.5-6 

Post-mortem Findings, 64 

Symptoms, 65 

Liver Cirrhosis, see Dunziekte, and 
Senecio Disease 

Liver Fluke Disease 

Nyasaland, 170 

South Africa, in Sheep, 209 
Prophylaxis, 209 

Liver-rot, in Cattle and Sheep : Blood- 
Test for (suggested), 209 

Loco-Poisoning, of Cattle and Horses, 
302 

Louping-lll 

Ticks spreading, Duration in, of 
Infectivity, 44 

Lymphadenitis, Ovine, Caseous; Egypt, 
272 

Lymphangitis 

Epizootic 

Animals affected 

Horses. 166, 223, 271, 279 
Mules, 278 

Experimental, Equine, 55 
Incidence 
Egypt, 27 
Nigeria, 166 

Rhodesia, Southern, 278, 279 
Mallein Test to Differentiate, 224 
Parasite associated with 

Cryptococcus farciminosus, Cul¬ 
tivation of, 55 
Treatment, 223 

Ulcerative 
Equine, 171, 221 
Bacteriological Findings in, 54 
Causal Organism discussed, 54 
Differentiation of, from Glan¬ 
ders, 54 

[Experiments on] in reference 
to Immune Sera, Toxin, 
and Anti-Toxin, 225 


Lymphangitii— cont. 

U LCEKATIVE- COnt . 

Incidence 

France, in American Forces, 
54 bis 
Uganda, 171 
Parasite associated with 

Preiz-Nocard Bacillus, 222, 
223-4 

Immunity to, 222 
Pathogenicity, 222 
Toxin of, Experiments on, 
226-7 

Virulence, Variations in. 
Strains, 225 
Prophylaxis, 224 
Treatment by 

Bacteriotherapy, 223, 224 
Haemotherapy, and Iso- and 
Auto-Haemotherapy, 223 
Pyotherapy, 223 
Rest, 224 

Serotherapy, 223-4 
Toxinotherapy, 224 
Vaccinotherapy, 55 

Mai de Caderas, see under Trypanoso¬ 
miases 

Malaria, in 

Birds 

Due to Plasmodium relictum , 120 
Infectivity of the Blood in, 120-1 
Buffalo : India, 14, 163 
Parasites of, ib . 

Plasmodium bubalis suggested as 
name for, 16 
Duiker : Parasites of, 15 

Malta (Undulant) Fever 

Egypt (1917), 272 

Malziekte, see 8taggers, Acute 
Mange 

in Camels and Dromedaries, 275- 6, 
285, 308 

Treatment, 275-6, by 
Colocynth Tar, 138 
Guetran, 308 

Petrol with Carbon Bisulphide, 

308 

Demodectic, in Cattle 
Nyasaland, 169 
Rhodesia, 169 
‘Northern, 232, 233 
in Domestic Animals, Control of, 309 
Parasitic, in Camels : Egypt, 275 
Prophylaxis 

Dips or Baths, 309, 310 
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Mange— com*. 

Psoroptic, Bovine : Northern Rho¬ 
desia, 232 

Sarcoptic, Equine, Morocco : Treat¬ 
ment, 310 

Marasmus, Equine (Habronemic) : 
India, 205 

Marmots, Experiments on, with Rabies 
hoped for, 58 

Maw Worms, see Ascaris, under As- 
cariasis in Helminth- 
olofy 

Meade de Sangre, see Haemoglobinuria, 
Bovine 

• 

Metazoan Parasites, Diseases due to 

(see also under Nantes ), 
18-46, 126-41, 192-221, 
308-14 I 

Metritis, 8eptic, in Cattle; South 
Africa, 305 

Mice 

Diseases of 
Experimental 

Infections Produced by Insect 
Flagellates, 17, 297, 298 
Trypanosomiasis, 108 

Sarcocystis muris of, 299 

Milk Leg or Big Leg, in Horses : I 
England, 25 

Miscellaneous, 63-93, 154-5, 258-70, 
329-52 

Intussusception in Sheep : South 
Africa, 92 

Pox-like Infection in Goats : Cali¬ 
fornia, 90 

Mollusc Hosts of 

Davainea proglottina, 20 

Fasciola gigantica 
Destruction of, 290 
Species in U.S.A., undetermined,22 

Molluscs 

South African, Cercariae of, 206, 208 

Molteno Disease, see Senecio Poisoning 

Monkeys 

Parasites of 
Leeches, 36 
T. venezitelense, 177 

Mules 

Diseases of 

Anthrax, 47, 50 

Epizootic Contagious Catarrh, 329 


Mules — cont . 

Diseases of— cont. 

Lymphangitis, 278 
Horse-Sickness, 153, 168, 169 
Surra, 158, 175, 177 
Trypanosomiases other than Surra, 
175, 177 

T : dimorphon Infection, 103 

Parasites of 

Helminthic, 212 . 

Murrina, see under Trypanosomiases 
Mycology 

Experiments in, 235 

Fungi referred to 

Claviceps paspali , Ergotism due 
to, 344 

Cryptococcus farciminosus , Culti¬ 
vation of, 55 

Diplodia zea in Maize, Paralysis 
in Cattle due to, 345 
Oidium brasiliense , Action on, of 
Iodides, 235 

Mycotic Disease, 55 
Myiasis 

in Cattle: Southern Rhodesia, Pro¬ 
phylaxis and Treatment, 
278, 280 

Nambi-UVU, Canine Proplasmosis of 
Brazil, due to Rangclia 
vitali , 99 

National Collection of Type Cultures, 

173-4 

Nodes and Nodules in Lungs of Equines : 
South Africa, 314 

Microscopic Aspect of, and Differen¬ 
tial Diagnosis, 317 

“ Nodular Disease 99 of Bovines, due to 
Oesophagostomum radta- 
tum : Brazil, 36 

Nodular Worms,. see Oesophagostomum 
spp . t under Helminthology 

Oedema, General, in Cattle: South 
Africa, 305 

Oestophagia in Cattle : South Africa. 
262, 265 sqq. 

Oidiomycosis 

Causal Fungus, 235 

Action on, of Iodides, 235 

Pulmonary 

Action in, of Iodides, 235 
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Oils, see under PrugS 
Onchocercosis, see under Helminthology 

Ophthalmia 

Bovine 
Incidence 
Ceylon, 164 
Nyasaland, 170 
Treatment, 170 

Opossum : T. venezuelense Infection in, 
177 

Osteoporosis, Equine : New Caledonia, 
258 

Ostriches, Anthrax in, 48, 49 

Paralysis in Cattle Feeding on Maize 
Infected with Diplodia 
zea [South Africa], 345 
Prophylaxis, Harvesting of the 
Plant cobs, 347 
Treatment by Purging, 347 

Parenchymatous Hepatitis, in Horses, 
63, 67 

Pericarditis, Traumatic, in Cattle; 
South Africa, 305 

Peste Boba, see Desrengadera, under 

Trypanosomiases 

Peste dos Polmoes, see Abscess Plague 

Pica in Cattle 262, 264 sqq. 
Treatment, 267-8 

Pictou Disease, see Senecio Poisoning 
Pigs, see Swine 

Piroplasmoses, Piroplasmosis or Ba- 

BESIASIS, NuTTALLIASIS, 

Theileriasis, dc. t in¬ 
cluding Redwater, and 
Texas Fever 

Anaplasmosis associated with, 97, 
Babesiasis 

Bovine, 167, 168, 169, 178, 183, 
193, 272, 277, 281, 345 
Diagnostic Methods, 183 
Prophylaxis, see also Tick 
Eradication, and Dipping, 
186 sqq., 281 

Transmission by Ticks, 186 sqq. 
Canine, 170 

Clinical and Histological Studv, 

184 

Ticks Transmitting, 3, 98, 186 
Disease resembling, in Calves and 
Sheep: Nyasaland, 169 


Piroplasmose*— cont. 

Babesiasis — cont. 

Equine, see also Nuttalliasis injra 
Parasites of, see Babesia caballi, 
and Nultallia equi , infra 
Differential Diagnosis, 10 
Experiments on, 6 
Prophylaxis, 10 
Symptoms and Course, 9 
Treatment, Experiments in, 
10-11 

Ovine, 272 

Incidence : All forms, in all Animals 
affected 
Geographical 

Africa, generally, spread of, 
southwards from Portu¬ 
guese East Africa, 295 
Egypt, 272 
France, 3, 98 
India, 3, 186 
Macedonia, 6 sqq. 

Nyasaland, 170 

Rhodesia, Southern, 167; 169, 
276-7, 279, 281 
Rumania, 8, 10 
Russia, Southern, 9, 11 
South Africa, 98, 288, 294 sqq. 
Tunis, 89 

U.S.A., Northern, 193 
Seasonal, 4, 5 

Insect Vectors (see also Ticks, under 
Entomology), 6 sqq. 

Nuttalliasis (see also Babestasis, 
Equine, supra), 6, 99, 
272, 302. 

Causal Agent, 288 
Mistaken for Infectious Equine 
Anaemia, 326 

Spontaneous Recovery, 294 
Symptomatology and Morbid 
Anatomy, 8-9 

Treatment bv Drugs, 288, 294,351, 
Table, 290-3 

Completely Ineffective, 326 

Parasites associated with all Forms, 
Babesia or Piroplasma 
Affinity for Internal Organs, 
183-4 

Thick Film Method of Stain¬ 
ing, for Diagnosis, 182 
argentinum, 3, 5, 99, 100 
bigeminum, 99, 100 

Developmental forms of, 1-2 
Ticks spreading, 5 
caballi , 6, 288 
canis, 99 

Diseases due to, 3 
Multiplication of, locale of, 
&c., 4-5 
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Piroplasmoses— -cont. 

Parasites— cont. 

Babesia— cont. 
divergens, 99 
ovis , 99 

Nuttallia equi , 6, 288 
Rangelia vitali , 99 

Prophylaxis: Dipping, see that 
Head 

Theileriasis (East Coast Fever), 
276-7 

Diagnostic Methods, 183, 279 
Initial Severity, 276 
Mortality, 276, 277 

Report on, of Select Committee 
of Union of South Africa, 
492 

Prophylaxis recommended 
by, 296-7 

Anti-Tick, 169, 276-7, 281, 
295, 296 

Control of Movement of 
Cattle, 295, 296, 297 
Herd-Slaying, 295, 297 
Treatment (see also under Nuttal- 
liasis, supra), 168 

Plague, 8wine, see Swine Fever 

Pleuro-Pneumonia, Contagious 

Animals Affected by 

Bovines, 55, 57, 89, 165, 166 
Gazelle, 89 
Pig, 89 

Coccus-like Bodies in Pulmonary 
Exudates of Animals 
Suffering from, 89 

Diagnosis of, in Cattle, by Comple¬ 
ment-Deviation Test, 55 
French Colonial Regulations on, 57 
Incidence : All Animals 
Egypt, 272 

Ex-German East Africa, 89 
French Senegal, 57 
Gold Coast, 165 
Italy, 89 
Nigeria, 166 
Prussia, 57 

Prophylaxis and Treatment, 57, 166 
Prussian Order on, 57 

Pneumo-Enteritis, Contagious, of Sheep, 
Egypt (1915) 274 

Pneumonia 

Differential Diagnosis of, from Equine 
Piroplasmosis, 10 
Prophylactic Vaccine for, 163 


Polyneuritis Avium in Fowls : Malaya, 

82 

Relationship, Quantitative, between 
Antineuritic Value of a 
Diet, and the Onset of, 

78 

Prairie Dogs : Susceptibility of, to 
Rabies, 58 

Preiz-Nocard Disease of Horses, see 
Lymphangitis, Ulcerative 

Protozoology, 1-18, 95-126, 175-92, 
283-308 

Protozoan Diseases see Anaplas- 

mosis; Coccidiosis; Piro- 
plasmoses; Sarcospori- 
diosis; Trypanosomiases 

Protozoan Parasites 

Flagellates of Insects, and In¬ 
fections produced by them 
in Mice, 17,297,298 
Haemosporidia, Showing Aifinity 
for Internal Organs, 183 
Hepatozoon perniciosnm , 126 
Herpetomonads of Insects, Ex¬ 
perimental Infection with 
Cultures of, 297 
Herpetomonas ctenocephali 

Infections Conveyed by, to 
Mice, 17 

Cultures of, Infection with, of 
Guinea-Pigs 298 
phlebotomi 

Experimental Infection of 
Dogs and Guinea-Pigs 
with Cultures of, 297 
Histomonas (Gen. Nov.) meleagridis 
[Synonyms of], 192 
Leucocytogregarines, Animals 
in which present, 123 
Insect, Hosts of, 123 sqq. 
Leucocytozoon canis , 123 
ratti, 126 

Sarcocystis nturis , Life-Cycle of, 299 

Pseudo-Actinomycosis (Streptotri- 
chosis) of Camels (New) : 
Egypt. 275 


Psoroptic Mange, see under Mange 


Pulmonary Parasitic Nodules, in Horses 
with Summer Sores, 204 
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Purpura Haemorrhagica 

Differential Diagnosis of, from 
Equine Piroplasmoses, 10 
Relation to, of Equine Epizootic 
Catarrh of Respiratory 
Organs [South Africa], 
329 

Quarter-Evil, see Blackquarter 

Rabbits 

Australian 
Parasites of 
Coccidial Oocysts, 121 
Entamoeba cuniculi, 121 
South African, Fasciola gigantica 
Parasitic to, 208 

Rabies 

Animals affected by 
Asses, 271 
Buffaloes, 271 
Cats, 150, 271 
Cattle, 150, 271 
Coyotes, 58 

Dogs, 148 , 150, 270, 271 
Horses, 150, 271 
Pigs, 150 
Sheep, 150 
Wolves, 271 

Diagnosis of, in Animals: Statis- 
• tical Study for 1909-19, 
U.S.A., 148 

Dog-Disease resembling in West 
Africa, 148 

Experimental in Prairie Dogs, 58 
Incidence : All Animals 
Ceylon, 164, 270 
Egypt, 271 
Senegal, 148 
U.S.A., 148 

Negri Bodies in, in reference to 
Diagnosis, 148 sqq. 
Seasonal Prevalence, 150 
Susceptibility to, of the Prairie Dog, 

58 

Treatment by Pasteur Method, 270 
Virus of, Inoculation of, into Circu¬ 
lating Blood of Guinea- 
Pig, 235 

Rag- wort Poisoning, see Hepatitis, 
Parenchymatous, and Se- 

necio Poisoning 

Rato 

Diseases of 
Sporotrichosis, 235 
Trypanosomiasis, 108 
Trypansomes of, 177 
Wild : Leucocytogregarina innoxia of: 
Life-History, 123 


Redwater, see Haemoglobinuria, Bovine, 

see also under Piroplas- 
moses, Babesiasis, Bo¬ 
vine 

in Cattle, 345 

in Nvasaland, 169 

Prophylactic Dipping, 169 

Immunity to, as affected bv, 167 

Reports, 155-72, 270-81 

British Guiana 

Veterinary Division of Dept, of 
Science and Agriculture 
(1917), 164 

Diseases practically Extirpated 
from, 164 

Ceylon : Acting Government Veter¬ 
inary Surgeon (1919), 
270-1 

Chief Veterinary Surgeon (1918), 

164 

Egypt 

Veterinary (1916-17), 271-6 
Pathological Laboratory, 273 

Gold Coast: Veterinary Depart¬ 
ment (1918), 165 

India 

Agriculture in, Progress of, for 
1918-19, 155 sqq. 

Muktesar, Imperial Bacteriological 
Laboratory (1918-19), 
155, \ 58 sqq. 

Provincial Civil Veterinary Depart¬ 
ments (1918-19), 155 sqq. 

Nigeria, Northern and Southern : 

Veterinary Department 
(1918), 165 

Nvasaland Protectorate Veterinary 
Division (1918-1$), 169 

Rhodesia, Southern: Chief Veterinary 
Surgeon and Veterinary 
Bacteriologist (1918 & 
1919), 167, 276 

Uganda: Chief Veterinary Officer 
(1918-19), 170 

Rinderpest, 122, 152 

Animals affected by 

Buffaloes, 112-13, 170, 171 
Hvper-susceptibility of, 239 
Cattle, 58, 69, 89. 152, 156, 157, 
158, 165, 168, 236, 237, 
238, 270, 271 

Immunity conferred by one attack, 

237 

Problem of, 59, 165-6 
Immunisation by Bile, 236 
Incidence : All Animals 
Anatolia, 58 
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Rinderpest— cont. 

Incidence— cont. 

Caucasus (endemic), 58 
Central Africa (extension South 
checked), 168 
Ceylon, 164, 270 

Ex German East Africa, 89, 170 
French Indo-China, 158, 238, 239 
French West Africa, 57, 58, 167, 
236-7 

French Soudan, 236, 237 
Gold Coast, 165 
India, 156, 157, 158 
Burma, 157 

Italian Somaliland, 59, 152, 238 

Nigeria, 165 

Nyasaland, 170 

Philippines, 238 

Podolia, 58 

Senegal, 59, 237 

South Africa (epidemic, 1896\ 
' 113, 114 
Uganda, 112 

Mortality, 236-7, 238, 271 
Problem of, 58 
Prophylaxis 

Inoculation, 58, 59, 270 
Double, 271 
Methods 

Schein’s, 152 
Serum-alone, 159, 
Serum-simultaneous, 156, 159, 
161, 171 

Virulent Blood Inoculation, 
250-3 
Results 

Curative, 251 
Preventive, 251 
Vaccination, 238 
Regulations on, 157, 170, 171 
Research on, 163 
Treatment by Serotherapy, 271 

Ringworm : Egypt, 272 

Rockefeller Institute tor Medical Re¬ 
search, and the Drug N- 
Phenylglycineamide - p- 
Arsonic Acid, 111 

Rodents, see also under Names 
Anoplura Infesting, 311 
Experimental Trypanosomiasis in ; 

Action in, of N-Phenyl- 
glycineamide - />-Arsonic 
Acid, Toxic, Therapeutic, 
&c., 107, 109 

Round-Worm Infection, see Ascariasis, 
under Helminthiasis 


| Ruminants, see under Names 

Sand, Ingestion Of, Mortality among 
Camels due to : Egypt, 
274-5 

Treatment, 274 

8arcosporidial Tumours, so-called, in 
Sheep, 301 

Sarcosporidiosis 

Bovine: Brazil, 191 

Parasites 

Sarcocystis tcnella 
Locale in Oxen, 191 
Morphology of, 191 
Sarcosporidia, in Skeletal Muscles 
of Sheep and Horses: 
South Africa, 301 

Scabies or 8cab 

Animals affected 
Dogs, 165 
Goats, 165, 172 
Sheep, 165, 172, 310 

Dipping for, 310 

Incidence 
South Africa, 310 
Uganda, 172 

t 

Schistosomiasis, see under Holminth- 
ology 

Schweinsberger Disease of Horses, 

331, 333, 334 

Scrapie, in Sheep : Sarcosporidia in 
Relation to, 301, 302 

8eneci0 Disease (Liver Cirrhosis) in 
Man : South Africa, 334 

8enecio Poisoning in Horses, 63, 67, 
331 sqq. t 336 

Incidence 
Canada, 336, 337 
England, 337 
New Zealand, 336 
Norway, 337 
South Africa, 336, 337 

Names for, in Different Countries, 
336 

8epticaemia 

Haemorrhagic 

Animals Affected by 
Buffaloes, 272, 323 
Camels, 272, 273, 275 
Cattle, 166. 272, 322 
Horses, 53 
Sheep, 53, 274 
Causal Organism. 53 
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Septicaemia — cont. 

Haemorrhagic— cont. 

Incidence : All Animals 
Geographical 

Egypt, 272, 274, 275 
India, 156, 157 
Morocco, 322 
Nigeria, 166 
Syria, 323 
TJ.S.A., 53 
Season, 322, 323 

Prophylaxis 

Serum Inoculation, 159, 160, 
257 

Research on, 163 

Transmission bv Insects, possible, 
193 

Treatment by Serotherapy, 53, 
274 

“ Swine " : in Ceylon, 164, 271 


8heep 

Breeding of : India, 155, 162 
Condition of, Harmful Effects on, of 
Steek Grass, 82 
Diseases and Affections of 
Anaplasmosis, 1 f 95 
Anthrax, 46, 47, 50, 142, 164, 272 
Ankylostomiasis, 217 
Blackquarter, 281 
Blue Tongue, 338 
Caseous Lymphadenitis, 272 
Coccidiosis, 14 
Contagious, 158 
Foot-and-Mouth, 248 
Geeldikkop, 338 
Haemonchosis, 26, 212, 302, 350 
Haemorrhagic Septicaemia, 53, 
274 

Intussusception, 92 
Liver-Fluke, 170, 209 
Louping-Ill, 44 

Nodular Worm Infestation, 217 
Piroplasmosis, 272 
Pneumo-Enteritis, 274 
Piroplasmosis-like, 169 
Rabies, 150 

• St. John’s Wort Poisoning, 259, 
260 

Sarcosporidial Tumours, so-called, 
301 

Scabies, 165,172, 310 
Scrapie, 301, 302 
Sheep-Pox, 61, 272 
Trypanosomiasis, 106 
Dipping of, for Keds, 195, 198 
Export of, from India, 150, 164 
Intoxication of, by Locust Secre¬ 
tions, 91 


I 8heep — cont . 

Insects Infesting, 17, 195, 198, see 
also Anoplura, and Ticks, 
under Entomology. 

Parasites of 

Species referred to 
Amphistomes, 208-9 
Cysticercus tenuicollis, 212, 213 
Gongylonema scutatum, 275 
Haemonchus cantortus, 26, 166, 
212, 216, 302, 350 
Oesophagostomum sp., 217 
columbianutn , 92-3, 212, 302 
Sarcosporidia, 301 
Stomach Worms, 216 
Strongylus sp., 17 
Tape-worms, 221 
Trichocephalus affinis , 212 
Treatment for, Investigations into, 
163-4 

Susceptibility of, to Bovine Ana- 
plasmosis, 1 

Sheep-Pox 

Incidence 
Africa, 61, 62 
Egypt, 272 

France: Bouches-du-Rhonc, 61 
Prophylaxis 

Vaccination bv Sensitized Virus, 

61 

Shilston, A. W., Death of, from 
Glanders, 158 

8kin Diseases and Affections Bovine, in 

Brazil, 269 

Northern Rhodesia, 232 
Venezuela, 260-1 

8lapziekte f see Dourinf., under 

Trypanosomiases 

Snails 

Fresh-water 

Hosts of Cercariae, 206 sqq., 208 
Destruction of, 209 
Intermediate Hosts of I.iver Fluke, 
220-1 

U.S.A. variety not known, 221 


Souifla, see under Trypanosomiases 


8outh American Equine Trypanoso¬ 
miasis, see Mai dc 
Caderas, under Trypano¬ 
somiases, 
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Spirochaetoees 

Avian 

America, U.S., Tick-spread, 194 
Egypt, 272 

Bovine, in Brazil, 99 
Transmission by Margaropus A us - 
trails , 199 

Feline 

Organism present in Stomach, 101 

Parasites associated with, and 
referred to 

Spirochaetes and Treponema 

Action on, of N. Phcnylglycine- 
amid e-p- Arson ic Acid, 

107,110-11 

Identity of theilcri, equi , and 
ovina, 101 

Stomach species in Mammals, 

16 

Action on, of Salvarsan, 17 
equi , 101 
novyi, 110 
obermcieri, 110 
ovina, 101* 
theileri, 100, 101 
Treponema pallidum, 110 

Sporotrichosis, in Rats, Action in, of 
Iodides, 235 

Staggers 

in Horses; South Africa 
Acute, 03, 332 
Chronic, 05 
Causation, 07 

Immunized against Horse-Sickness, 
320, 327 

Statistical Returns, Egypt, Live Stock, 

1916-17, 272 

Stomatitis, Equine, Contagious, Pus¬ 
tular, 242, 246 

Virus of. Identical with that of 
Cowpox, 246 

8tiff-8ickness in Cattle; Egypt, 272 

Strangles : in Horses, 330 
in Egypt, 272 

Streptotrichosis (Pseudo - Actinomyco¬ 
sis), of Camels, Egypt, a 
new Disease, 275 

Summer Sores, see Conjunctivitis, Hab- 
ronemic, and Granuloma, 
Habronemic 

Sunofuto Disease of Horses, Japan, 25 

Surra, see under Trypanosomiases 


Swamp Cancer, Equine 

Incidence 

Australia, North, 24 
Solomon Islands, 24 
Parasite believed to cause, 24 
Probably transmitted by Stomoxys 
calcitrans , 24 

Swamp Fever, Equine, see Anaemia, 
Infectious Equine 

Sweating Sickness in Calves and Young 
Cattle ; Southern Rhode¬ 
sia, 279-80 

Swine 

Bats molesting ; Venezuela, 281 
Diseases and Affections of 
Anthrax, 47 
Ascariasis, 20, 218, 219 
Erysipelas, 272 
Foot-and-Mouth, 248 
Haemorrhagic Septicaemia. 322 
Infectious Equine Anaemia, 
Experimental, 147 
Pleuropneumonia, 89 
Rabies, 150 
Septicaemia, 164, 271 
Swine Fever or Hog Cholera, 
218, 239 

Natural Immunity of, to Anthrax, 
142 

Parasites of 

A scans lumbricoides (suilla }, 210 
Oesophagostomum , spp., 217 
dentatum , 213 
Wild : Rinderpest in, 113 

8wine Erysipelas : Egypt, 272 

Swine Fever, see Hog Cholera 

Tetanus, in Cattle : South Africa, 305 
in Egypt, 272 

Texas Fever, see under Pireplasmoses, 

Babesiasis, Bovine 

Theileriasis, see under Piroplasmoses 

Three-Days’ Sickness of Cattle, lee 
Ephemeral Fever 

Thumps, in Swine, see Ascariasis, 

under Helminthology 

Toxaemia, in 

Cattle ; South Africa, 305 
Horses : South Africa, 302 

Tristeza, see Desrengadera, under 

Trypanosomiases 

in Venezuela (Redwater), 191 
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Trypan osomiasM 

Bovine, 106, 111, 115, 117, 118, 119, | 
157, 166, 168, 170, 171, ' 
178. 232 i 

Transmission by 
Glossina, 117 

Other Means, 117, 118. 119 
Trypanosome of, 178 

of Camels and Dromedaries, also 
Salaf and Surra, infra 
Young, Infection of, by Infected 
Mothers, 13 

j 

Canine, 157 

due to T. marocanum , 105 I 

i 

Caprine, Treatment by Tryparosan, 
106 

Debab 

Experimental, in Dromedaries, 285 
Heredity and Immunity in, 286 
Fatality of, to Equidae, 286 
Insect Vector, 286 

Desrengadera, 175, 176 
Acute Form, 176 
Symptoms, 175-6 
Trypanosome of, 176 

Dourine, 12, 13, 102 ! 

Diagnosis, Experimental, 284 j 
Equine, 283, 284, 302 1 

Treatment by Atoxvl and Orpi- ! 
ment, 283 

Pathology of, with Special Refer¬ 
ence to Nerve Tissues, 

102 

Stallions Clinically Recovered | 
from, as apparently j 
Healthy Carriers, 283 
Trypanosome of. Rare in General 
Circulation, 283, 284, 285 , 

Equine, see also Desrengadera, 
Dourine, Mal de Cad- 
eras, Nagana, Souma, 
Surra, dc . 

due to T. dimorphon. Micro¬ 
filariae Present, 127, 128, 
129 

Experimental in Rodents : Thera¬ 
peutic Action in, of N. 
Phenylglycineamide - p - 
Arsonic Acid, 107, 109 

Ghendi, Trypanosome of. 111 

Gobiat or Gumul, in Domestic 
Animals, Causal Trypan¬ 
osome, 111 


Trypanosomiases— cont . 

Incidence : All Forms, in All 
Animals 
Algeria, 283, 284 
Argentina, 176 
Canada, 12, 13 
Congo, Belgian, 106 
Egypt, 272, 274 
Europe, 13 
French Soudan, 104 
French West Africa, 103, 120, 127, 
128 

India, 156, 157, 158 
Italian Somaliland, 111 
Mozambique Company's Territorv, 
115 

Morocco, 105 
Nigeria, 166 
Nyasaland, 170 
Panama, 287 

Rhodesia, Southern, 115 sqq ., 168 
Senegal, 104 
South Africa, 12 
South-West Africa, 12, 13 
Uganda, 170, 171 
Union of South Africa, 12 
U.S.A., 13, 102 
Venezuela, 175, 287 
Insects Transmitting, see Glossina, 
and Tabanids, under En¬ 
tomology 

Mal de Cadf.ras, 176, 287 
Prophylaxis, 182 
Transmission by Medicinal Leech, 

181 

Trypanosome of, 182, 287 
Murrina : Trypanosome of, 287 
Nagana, 288 
Ovine, 106 

Peste Bob a, see Desrengadera, 
supra 

Prophylaxis 

Control of Tsetse-Fly, 114, 115, 
117,119-20 

Salaf, or Ducan, in Camels; Try¬ 
panosome of, 111-12 

Souma, 105 
in Cattle, 178 
Causal Trypanosomes, 105 
in Equines, 105 

Surra, 

Animals Affected 
Camels, 111-12, 158, 163, 170 
Treatment by Tartar Emetic, 

170-80 
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Trypanosomiases— cont. 

Surra — com. 

Animals Affected— coni. 

Cattle, 157 
Dogs, 157 
Horses, 156, 158 
Mules, 158 
Prophylaxis, 156 
Research on, 163 
Transmission by Tabanids, 163 
Trypanosoma evansi of 112 

Transmission by Biting Flies other 
than Glossina, and Tab- j 
anidae (q.v. t under En- \ 
tomology), 111, 166 

Treatment, 128, by 
Arsenic-Antimony, 168 
Galvl, 105 j 

Tartar Emetic, 179 
When Ineffective, 105 

Trypanosomes 
Action on, of 

Atoxyl, Tartar Emetic and 
Tryparosan, together (on 
T. congolense), 106 i 

N. Phenylglycylamide of Ar- 
senious Acid, in evansi 
and venezuelense , 288 
Serum of Guinea-Pig Infected 
with T. venezuelense , 288 
Tartar Emetic, 179-80 
in Cattle, and Zebus, 212 
Pathogenic, Cultivation of, 177 
Transmissible from Mother to 
Offspring, 13 

Two kinds present at one time, 

177 

Species referred to > 

berberum , 13, 285 | 

bracei , 13, 108, J09 
cazalboui (vivax), 104, 105, 128, 

178 I 

cazalboiii-vivax-type , 166, 178 ( 

celli, n. sp.. Ill 

congolense (pecorum), 106, 119, 
171 

dimorphon, 103, 105, 111, 127, 
128, 129 

dimorphon-congolense-type, 106 t 
equinum , 108, 109, 176, 178, 1 

182, 287 | 

equiperdttm, 12, 108, 109, 283, 
284, 285 

evansi , 13, 108, 109, 112, 178, 
288 

evansi-tvpe, 176, 178 j 

gambiense , 13, 108, 109 | 

guyanense, 178 1 


Index . 

Trypanosomiases— cont. 
Trypanosomes — cont. 

Species referred to— co?it. 
hippicum , 178, 287 
lanfranchii, 13 
lewisi , 177 
murocanum , 105 
pecorum, see congolense , supra 
m rhodesiense t 13 
somalilense , n. sp.. Ill 
theileri , 178 

venezuelense , 176, 177, 287 
vivax , see cazalboui, supra 

Venezuelan, 175 sqq. 

Seasonal Incidence, 176 
Symptoms, 175, 176, 177 
Transmission-problem, 176 

Tubtrculosis 

Avian : Uganda (imported), 172 
Bovine, 168, 171, 227, 273, 278 
of Camels, 273, 275 
Caprine, 168 

Incidence, All Forms, in All Animals 
Egypt, 272, 275 
India, 163, 227 
Soudan, 273 

Southern Rhodesia, 168, 278 
Uganda, 171 

Researches on : India, 163 
Tuberculin Test for Working Animals 
276 

Tumours, Equina, see Granuloma, Hab- 
ronemic 


Turkeys : Blackhead in, 1S2, 307 


Turtles : Tick Infesting, 195 


Typhus 

Climatic, in Horses : Italian Soma* 
liland, 153 

Feline : Disease like, in India, 157 


Ulcerative Lymphangitis, see Lymph¬ 
angitis, Ulcerative 
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Ulcers 

Equine, Intestinal 
Habronemic, 220 
due to Strongyles, 219 

Vaccinia, see Cowpox 


Veterinary 

Education and Research: India 
(1918-19), 155, 162 sqq. 
Work, Progress in : India (1918-19), 
155 ^. 

WarthOfS, Rinderpest in, 113, 170 


Wart* on Cattle (Brazil), 269 


j Winton Disease of Horses, New Zea- 
' land, 333, 336 


Wolves, Rabies in, 271 


Worm Nodule, see Helminthic Nod¬ 
ule and Onchocercosis, 
under Helminthology 

Zebra : Helminthic Parasites of, 
131, 132-3 


Zebu 

Parasites oi 

Haemonchus contorlus, 212 
Oesophagostomum radial uni, 36,212 
Setaria digitata, 212 
Tricocephalus affiinis, 212 
Trypanosomes, 212 
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